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The Sindh Textbook Board is an orgnization charged with the 
preparation and publication of textbooks in the province of 
Sindh. Its prime objective is to develop and produce 
textbooks which are conductive to equip the new generation 
with the knowledge and acumen to prepare them to face the 
challenges of the rapidly changing environment. In this age of 
knowledge explosion and development of technology not 
witnessed in the human history, efforts have to be made to 
ensure that our children do not lag behind. The Board also 
strives to ensure that Universal Islamic Ideology, culture and 
traditions are not compromised in developing the textbooks. 


To accomplish this noble task, a team of educationists, 
experts, working teachers and friends endeavor tirelessly to 
develop text and improve contents, layout and design of the 
textbooks. 


An attempt has made in this textbook to provide horizontal 
and vertical integration. The efforts of our experts and 
production personnel can bring about the desired results only 


if these textbooks are used effectively by teachers and 


students. Their suggestions will help us in further improving 
the qualitative contents of textbooks. 


Chairman 
Sindh Textbook Board 
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1.1 SET 


Revolutionary changes are taking place in the field of knowledge. Like other 
subjects, mathematics too, is enriching with new concepts and topics. New 
terminologies and notations are evolving. The concept about sets was first 
introduced by George Cantor in the nineteenth century. 

In twentieth century the concept of set used to integrate many branches of 
mathematics. 

Set is collection of ‘well-defined’ and ‘distinct’ objects. 

1.1.1 Express a set in: 


e descriptive form 

e set-builder form 

e tabular form 
Sets are expressed in the following three forms: 

(i) Descriptive form 

(ii) Tabular form 

(iii) ^ Set-builder form 
(i) Descriptive form 

Consider the following sets: 

A= Set of students of class VII of your school 

B = Set of first ten natural numbers 

C = Set of first ten whole numbers 

D = Set of geometrical instruments in a box 
We can express the members of each set from the statements mentioned 
above. As these sets describe the characteristics or properties of their 
members, so this form of representing sets is called descriptive form. 
Following sets are some more examples in descriptive form. 
Examples: 

A = The set of names of the days of a week 

B = The set of first five natural numbers 

C = The set of first six whole numbers 

D = The set of names ofthe months of year which start with ‘J’ 

E = The set of integers from 1 to 8 


Ut) 
Activity: Write the following sets in descriptive form. 
(i) D={3,6,9, 12} 
D =Setof first four multiples of 3. 
(ii) O = {a, e, i, o, u} 


O = Set of 
(iii) W= {0, 1, 2, 3, 4, 5, 6, 7, 8} 
W= Set of 
(iv) M = {March, May} 
M = Set of 
(v) B = {b, e, a, u, t, i, f, I} 
B = Set of the 
Remember: 


members ofa setin any common language. 
(ii) ^ Tabular form 
Consider the following set which has been represented in tabular form: 
A = {a, b, c, d, e 
Here members of set A are: first five small letters of English alphabets. 


i.e. a, b, c, d and e. Its descriptive form is: ‘Set of first five small letters of 
English alphabets.’ 


Following are some more examples of sets in tabular form: 
(i) C= {1,2,3,4, 5} 


Its descriptive form is; ‘Set of first five natural numbers.’ 


(ü) G={A,0,0} 


Its descriptive form is; ‘Set of three geometrical figures, triangle, square and 
circle.’ 


(iii) F={1,2,3,..., 100} 


Its descriptive form is; ‘Set of natural numbers from 1 to 100.’ 
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(iv) N={1, 2,3, ...}. Its descriptive form is ‘set of all natural numbers’. 


From the above examples, it is concluded that: 


In tabular form, we tabulate the members of the set within the 
braces (curly brackets) and separate them by commas. 


(iii) Set-builder form 


In set-builder form, the set is represented by describing the 
common characteristics of all members using symbols. 


Consider the following examples. 

Example 1. A is set of first ten natural numbers. 

Write it in three forms. 

Descriptive form: A = Set of first ten natural numbers. 
Tabular form: A711, 2, 3, 4, 5, 5, 7, 8, 9, 10}. 
Set-builder form: A = (x/ xeN^»x«x 10}. 


The above set represented in set-builder form is read as ‘x such that x belongs 
to set of natural numbers less than or equal to 10’. The symbol ‘/ ’is read as 
‘such that’ 


Example 2: B = Set of all positive Symbols to remember: 


‘such that’ 


even numbers: 


/ 
Represent it in tabular form and set- € ‘belongs to’ 
builder form. 2 ‘greater than or equal to’ 
In tabular form, we write as: S fess than or equal to’ 
B={2,4,6,...}. A "ene 

V 
In set-builder form, itis written as: = ïs equal to’ 
B={x/ xe E. # ‘is not equal to’ 


We can read it as, ‘Set B is a group of members x such that x belongs to 
set of all even numbers’. 


Example 3: Write set X - fa, b, c, d, ..., z}in set-builder form. 
Set-builder form: X = (x / xis an English alphabet} 
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Example 4: Write set C = (0, 1, 2, 3, 4, 5} in set-builder form and descriptive 
form. 


Set-builder form: C= x/ xe WOA«x« 5} 
Descriptive Form: C = Set of first six whole numbers 


Activity: 


Match the following sets in column A correctly with column B in set-builder 
form. 


mJ camma [coma 


Set of first five positive even numbers {x/ xe O, 1x x« 9} 
{1, 3, 5,7, 9 x/xeN 
Set of first ten whole numbers x/xeE2a<s<x<s<10 
{-2,-1,0,1,2} {x/xeWOnan<x<9 
Set of all natural numbers {x | xe Z2-n<x< 2} 
I. Write the following sets in descriptive form. 
[m N—II.2,.9,45,06.] 
2. E={2,4, 6, 8} 
3; F={1,2,5, 10} 
4. J={2, 3, 5; 7, 11] 
Di W= {0, 1, 2,3,4,5} 
6. S= {5, 10, 15, 20, 25} 
Tr T={3, 6,9, 12, ...} 
II. Write the following sets in tabular form. 
I, A = Set of first seven natural numbers 
2. B = Set of first eight positive even numbers 


3. C = Set of integers greater than - 4 and less than 2 


Unit €9 
4 D = Set of English alphabets used in word ‘Pakistan’ 
5 E = Set of first ten multiples of 2 
6; F = Set of first ten prime numbers 
7. G = Set of all factors of 15 
II. Write the following sets in set-builder form. 
A={1, 2, 3,..., 10} 
B = {-2, -1, 0, +1, +2, +3, +4, +5} 
C = { Ravi, Chenab, Indus, Jhelum, Sutlej } 
E={2,4, 6, 8, 10, 12, ..., 20} 
D={1, 3,5, 7,9,...} 
S = Set of names of days of a week which start with letter S 
Z = Set of all integers 
L={4, 8, 12, 16, 20, ...} 
IV. Write the following sets in tabular form. 
Jm A-(x/xeN^xs5] 
2. B-(y/yeE4^«sy«20)] 
3. C-ía/aeZ3-^«a«3| 
4. D-íz/zeWn^Azc«5)] 
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V. Put the sets in their appropriate column, then write two other 
forms of each set. 
A = {a, e, i, 0, u) D-2íx/xeN^x»950)| 
B = {2, 4, 6, 8, ...} E = {p, a, k, i, s, t, n} 
C = {1, 2, 3, 4, 5} F = Set of names of days of a week 


Descriptive form Tabular form Set-builder form 
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1.2 OPERATIONS ON SETS 
1.2.1 Define union, intersection and difference of two sets 
1. Union of two sets 


Consider two sets A and B, the union of set A and set B is a set 
which consists of all the elements belonging to set A or set B or both. 
Union is denoted by the symbol ‘w’. 


Example 1: 

If A = {1, 2, 3, 4} and B = {5, 6, 7} then find AUB 
Solution: AUB={l1, 2, 3,4} 7 ,6,5{U} 

or AUB={1, 2, 3,4, 5, 6, 7}. 


Weread AUB as ‘Aunion B’. 
2. Intersection of two sets 


Consider two sets A and B, the intersection of set A and set B is a set which 
consists ofthe common members present in both sets A and B. 


Intersection is denoted by symbol ‘^’. 
Example 2: If A={3,4,6,8}andB={3,5,6,7}then find Ac B 
Solution: Here 3 and 6 are common in both 
AQNB={3,4, 6, 8}7,6,5,3{n} 
So, ANB={8, 6} 
We read An B as ‘A intersection B’. 
3. Difference of two sets. 


Difference of two sets A and B, denoted as A - B, is a set which contains all 
those members of A which are not in B. Itis also denoted as A'B. 


Example 3: If A={1,2,3,4,5}andB={2,4,6} then find A-B and B-A 


Solution: A-B=({1,2,3,4,5}-{2, 4, 6} 
={1,3,5} 
We read A - B as: 
Also B-A={2,4,6}-{1,2,3,4,5} A difference B. 
={6} 


ee c NN 
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1.2.2 (A) Find Union of two or more sets 
(i) Union of two sets. 
Example 1: If X = {3, 4, 5, 6} and Y = 1, 2, 3, 8} then find X v Y. 


Solution: XUY =, 4,5, 68 3 ,2 ,1fG 
= {1, 2, 3, 4, 5, 6, 8} 


Example 2: IfE={2,4,6}andQ={ }thenfindEUQ 


Solution: EUQ={2,4,6}U{ } 

={2,4, 6} 
Example 3: IfA={1, 2, 3, 4, 5, ... y and D = {2, 4, 6, 8} then find AU D 
Solution: AUD = (1, 2, 3, 4, 5,...} 8 ,6 ,4 ,2{ O} 


={1, 2, 3, 4, 5, 6, 7, 8,9, ...] 
(ii) Union of three sets. 
Union of three sets is explained with the help of following example. 
Example: If A= {1, 2}, B = {2, 3, 4 and C= (2, 3, 4, 5y then find AUB UC. 
Solution: 
There are two ways, to find AU BU C 


In case we find A UB first, then we write it as (A UB) UC and find as 
under. 


AUB) = (1, 2}4,3 ,2 ,1{=}4 ,3 ,2{U} 
(AAUB)UC =({1, 2,3, 45 ,4,3 ,2 ,1{=}5 ,4 ,3 2( 4 
So, AUBUC = {1, 2, 3, 4, 5 


In case we find B U C first, then we write as A U (B U C) and find as 
under: 


BUC= 2, 3, 4}5 4,3 ,2{=}5 4 ,3 ,2{U} 
Now AU (BUC) = {1, 2} 5 ,4 ,3 ,2(Y3 
or AU(BUOC) = {1, 2, 3, 4, 5} 
so, AUBYVC ={], 2,3,4,5 
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1.2.2 (B) Find intersection of two or more sets 
(i) Intersection of two sets 
Example 1: If A = (1, 2, 3, 10] and B = (2, 3, 8, 10} then find An B. 
Solution: A^ B = (1,2, 3, 10} 10,8 ,3 ,2( Q} 


Here members 2, 3 and 10 are common. 

Therefore, A ^ B = (2, 3, 10} 
Example 2: If C = (a, b, e, f) and D = (2, 4, 8, 10} then find C ^ D. 
Solution: Coh D = {a, b, e, f} 10 ,8 ,4 ,2{ O} 

Therefore CAaD={ Jor 2 

Because there is no member common in both sets C and D 


(ii) Intersection of three sets 


We have already learnt the intersection of two sets. In the same way 
we can perform intersection of three sets. 


Intersection of three sets is explained with the help of the following example. 


Example: If A = {1, 2}, B={2,3} and C= {2,3,4}then findANBOC. 
Solution: We can find the solution in following two ways. 


In case we find ANB first then we write it as (A ^ B) ^ C and find as under: 
AQNB={1,2}2 {=}3 ,2{n} 
Now (ANB)NC = {2}4,3,2{n} 
= {2} 
So, AnBnC = {2} 
In case we find BX C first, then we write it as AM (B ^ C) and find as under: 
BOC= £1(2,3)4,3,2(n] 
= {2,3} 
Now AN(BNC) ={1,2}3,2{n} 
= {2} 
So, ANBNC =(2} 
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1.2.2 (C) Find the difference of two sets 
Example 1: If A= {1,2,3,4,5} and B={2,4,5, 7}, then find A-B. 
Solution: 

A-B={1,2,3,4,5}-{2,4, 5,7} 

Here members 1 and 3 arein set Aonly. 

A-B=({1, 3} 


It is clear that the difference of set A and set B is the set of members 1 and 3 
which belong to only set A but do not belong to set B. 


Again the difference between set B and set A is BA 
or B-A={2,4,5, 7}-{1,2,3,4, 5} 
Thus B-A or BA-(7) 


Here also the difference of set B and set A is the set of member 7 only, 
which belongs to only set B but does not belong to set A. 


Therefore A-B + B-A or ABzBWA 
Example2: IfP={2,3,4} andQ={1,2,3,4,5,6}then find 


P-QandQ-P. 
Solution: P-Q-(0,3,41-(1,2,3,4,5,060] 1 | 
Therefore P-Q-í( jor 
Again Q-P-7(1,2,3,4,5,6)- 2, 3,41] - (1, 5, 6} 
Therefore Q-P={1,5, 6} 


It is found that: | P-Q + Q-P or PQ#QP 


EXERCISE 1.2 


A. Find the union of the following sets. 
iF A={4, Stand B= {4, 6, 8,9} 
2. A={0,1,2,3,4, 5}and B={2, 4, 6, 8} 
du A={2,4, 6,8, 10}andB={0,1,2,3,4,5,6,7,9, 10} 
4 


X = Set of first six prime numbers and 
Y = Set of first six multiples of 3. 


Ut) 
5. If D = {2, 4, 6}, E = {1, 3, 5, 6} and F = {1, 3, 6, 9, 10}. 
then find DUE UF. 
6. IfA={1,2,3},B={ }andC={2,3}. 
then find (AU B) UC and A v (BUC). 
B. Find intersection of the following sets. 
I. A 7 (1, 2, 3} and B = (3, 6, 9, 12}. 
D = {2, 4, 6, 8} and E = (2, 4, 6, 8, 10}. 
P = {a, b, c, di and Q = (a, e, i, o, uj. 
A = Set of integers and B = Set of positive integers. 
If A = {a, b, c, d, B={d, e, f}andC={f,g, h}. 
then find (A ^ B) ^ C and A ^ (B ^ C). 
6. If D = {2, 3, E = (4, S}and F={ }. 
then find (D ^ E) ^ F and DO (En F). 
C. Find A -B and B- A if 
1. A={4, 5, 6} and B= {5, 6, 7, 8}. 
2 A=1{1,3,5,9,11}and B={1,3,.5,.7, 11}. 
3: A={0,1,2,3,4,5,6,...}andB={1, 2,3,4,5,...} 
4 


A= Set of first six multiples of 3 and B = Set of first six multiples 
of 4. 


1.2.3 Define and identify disjoint and overlapping sets 


oh oS 


(i) Disjoint sets. 


Two sets A and B are called disjoint sets if they have no common 
member. 


Let A-í1,2,3) and B= (4,5). 
They have no common member, hence set A and B are disjoint sets. 
(ii) Overlapping sets 


Two sets X and Y are called overlapping sets if they have at least one 
common member and none of them is a subset of the other set. 
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IfX ={0,1, 2,4} and Y 2 (2, 3, 5,7). 
We observe that 2 e X and also 2 e Y; 


i.e. 2 is common member in both sets and none of the set is subset of the 
other. Hence X and Y are overlapping sets. 


EXERCISE 1.3 


A. Identify the disjoint sets and overlapping sets. 

(1) F-(A,L 1 O}and M = fPlate, Jug, Cup}. 

(2) W={0,1,2,3}andN={1, 2,3,4}. 

(3) C = {a, e,i, o, u}and D = { p, q, r}. 

(4) C={a,c,d, fjandD={1, 2,3}. 

(5) N={1,2,4,6,8, 12,24,48}and M ={6, 8, 12, 14, 16, 18}. 
(6) N = Set of natural numbers from 10 to 40 and 


W = Set of whole numbers upto 40. 
(7) E={2,4,6,...}andO={5, 10, 15, ...} 
B. Identify the disjoint and overlapping sets in the following: 
And write in the given column. 
F={2,3}andA={1,4,6, 8} 
ii) H={2,3,5,7,9}andC={1,3,5,...} 
(iii) N={a,e,i,0,us}andG={h,o,c,k, y} 
(iv) W={0,1,2,3...}andB={x, y, Zz} 


(v) P = { plate, jug, cup} and D = { f, e, s, l} 
(vi) Q= {4 5A, O, Ojand E = { 1, 3, 5,7,9} 
(vii) A= { 10, 20, 30, ...} and B = { 4, 8, 12, ...] 


1.2.4 Define a universal set and complement of a set 

(i) Universal set 

A universal set is the set which consists of all the members of the sets under 
consideration. It is denoted by U. 


Let us consider natural numbers then all the natural numbers will be 
the members of the universal set. 


U1) 


Similarly if we consider first six natural numbers, our universal set will 


consist of allfirst six natural numbers. 
U-21(1,2,3,4,5,61. 
(ii) Complement ofa set 


If U is a universal set and set A is its subset; then U — A is called the 


complement of the set A and is denoted by A’, i.e A'- U-A, 


Complement of set A means 'set of all members of U which do not 


belong to set A’. 


Example 1: If U = { 1, 2, 3, 4, 5, 6, 7, 8,9, 10} and A = { 1, 2, 3, 4} 


then find A’. 
Solution: A’=U-A 
={1, 2,3, 4, 5, 6, 7, 8,9, 10}-{1, 2, 3, 4} 
A’={5, 6, 7, 8, 9, 10} 
Example 2: If U = { 0, 1, 2, 3, 4, 5, 6, 7} and B = { 2 } then find B’. 
Solution: B’= U-B 
= {0, 1, 2, 3, 4,5, 6, 7}-{2} 
B’= {0, 1, 3, 4, 5, 6, 7} 


EXERCISE 1.4 


I. Let U = { a, b c, d, e f} and A = (ae f 
Find (i) A’ (ii) AwUvA' (iii) ANA’ (iv U' (Wo 

II. Let U = { 1, 2, 3, ..., 10} and E = { 2, 4, 6, 8, 10}. 
Find (i E (ii) ELE (iii) EOE’ (iv) U' (v)Q' 


II. fU = {0, 1, 2, 3, ..., 12} and P = (1, 3, 5, 7, 9, 11}, then find: 
(i) P' (ii) PUP’ (iii) PAP (iv) UNU 
IV. [fU={u,v,w,x% y, z}and B={x, y, z}, then find: 
(i) B' (ii) B'UB üi BOB (iv) UUW 
V. If U 211,2, 3, 4, «5 IO, A={1, 2, 3, 5, 6, 7} 
and B = {2, 4, 6, 8, 10}. 
then find: (i) A’ (ii) B' (iii) AAA 
(iv) AvA (vy) BUB (vi) BaB 


j. 
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1.2.5 Verify different properties involving union of sets, 
intersection of sets, difference of sets and complement of 
aset e.g. ANA’ = Ø. 


(i) Properties involving union of sets 
(a) Commutative property of union of sets 


Let A and B are two sets then A U B = B U A. This property is called 
commutative property of union of sets. 


Example 1: 
IfA-(1,21 and B = (2, 3i then verify commutative property of union of sets. 
Solution: AUB={1, 2}3 ,2 ,1{=}3 ,2{U}... (i) 
BUA= 2, 3}3 ,2 ,1{=}2 ,1{O.... (ii) 
Results (i) and (ii) show thatAUB=BUA 
Hence operation of union of sets is commutative. 
(b) Associative property of union of sets 
Let A, Band Care any three sets then AU (Bu C) = (AUB) UC. 
This property is called associative property of union of sets. 
Example. If A= {1, 2}, B= (2,3) and C= {1, 2, 3, 4}. 


Verify associative property of union. 


Solution: A uv B = {1, 2} 3 ,2 ,1{ = }3 ,2{ U} 
(AAUB)UC={1, 2,3}4,3 ,2 ,1{=}4 3,2 ,1{Y...@ 

Again BUC= {2,334,3 ,2 ,1{=}4 ,3 2 ,1{U} 
AU(BUC) = {1, 2} 4 ,3 ,2 ,1{=}4 3 ,2,1{U ... (ü) 


Results (i) and (ii) show that (AU B) VC =AU (BUC) 


Hence operation of union is associative in sets. 


QQ 
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(ii) Properties involving intersection of sets 
(a) Commutative property of intersection of sets 
Let A and B are any two sets then ANB=BO A. 
This property is called commutative property of intersection of sets. 


Example: If A={a}, B={a,b}and C= { a, b, c}, then verify 
AnB-2BnA. 


Solution: AN B={a}n{a,b}={a}... (i) 
BonA={a, b}n{as={a}... (ii 


Results (i) and (ii) show that AN B= BoA 

Hence operation of intersection of sets is commutative. 

(b) Associative property of intersection of sets 

Let A, B and C are any three sets then Ar (BOC) = (ANB) NC. 
This property is called associative property of intersection of sets. 


Example: GivenA-(a,b), B={a,b,c}and C= {a, c, d} then verify 
that: 
(ANB) ACF=AN(BNC) 


Solution: AN B={a,b}a{a,b,c}={a,b} 
(AANB)AC={a, b}n{ac, d}={a}... (i) 


Again (BOC)={a,b,c}nf{a,c, d}={a,c} 
AN(BOAC)={a, binía,ci-ía) ..(i) 
Results (i) and (ii) shows that AN (Bo C) (An B)^C 


Hence operation of intersection is associative in sets. 


(iii) Properties involving difference of sets 

Example: If A = { 1, 2, 3, 5, B={4, 6, 7, 8} then verify A-B and z B-A 

Solution: A-B-(1,2,3,5]-1(4,6,7,817-1(1,2, 3,5] ... (i) 
B-A=({4, 6,7, 8}-{1, 2,3,5}={4, 6, 7,8}... (ii) 

Results (i) and (ii) show that A-B z B-A or A\B z BA 

Hence difference of sets is not commutative. 
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(iv) Properties involving complement of sets 


Example: If U={1, 2,3,4,5, 6, 7,8}and B= {2, 4, 6, 8} 
then find B’ . Also verify: (i) BU B' = U (ii) B ^ B' = Ø 


(iii) 2' = U (iv) U' = Ø 
Solution: B’ = U-B = (1, 2, 3, 4, 5, 6, 7, 8} — {2, 4, 6, 3} 
Therefore B' = {1, 3, 5, 7} 
(i) BU B'={2, 4, 6, 838 ,7 ,6,5 ,4,3 ,2 1{=}7,5,3,1{WG=U 
(ii) BOB'={2,4, 6, 8}7,5,3,1{qn}={ }or@ 
üi @'=U-8,7 ,6,5,4,3,2,1{=} {-}8,7,6,5,4,3,2,1{f=O}= U 


(iv) U'=U-U={1,2,3,4,5,6,7,8}-{1,2,3,4, 5,6, 7, 8}={ =Ø 


EXERCISE 1.5 


A. IfA={-1,-2,-3}, B={-1,-4,-5,-6}and 
C={0,-1,-2,-3,-4} then verify the following: 


1. AUB-BuA 2. B-CzC-B 

3. AUC-CUA A; (AAVB)UC=(BUC)UA 

5. (AU C)UB-(CUB)uA 6. AnOB-BnA 

T. BaC=CAB 8. A-C#C-A 

9. (ANB) AC=(BNC)NA 10. (ANC)NB=(ANB)NC 

B. Given U = {10, 11, 12, 13, 14, ... , 20, A = {10, 12, 14, 16, 18} 


and B= (10, 11, 12, 13, 14, 15}, Verify the following. 
(i) U=0 (ii) O'=U (iii) A UA'=U 


(iv) BOB'=@ (v)  (AUBy-A'^B' (vi) (AGB/-A'UB' 


(Onit 


1.3 VENN DIAGRAM 


Introduction: 


Sets can also be represented graphically 
using Venn diagrams named after the english U 
mathematician John Venn, who introduced 
their use in 1881 AD. In Venn diagrams, the 
universal set U, is usually represented by a 
rectangle. Inside this rectangle circle or oval 
represent sets. The Venn diagrams are also 


used to represent operations on sets. 
1.3.1 Represent sets through Venn Diagrams 
Let us show the following sets through Venn diagram. 
(i) Overlapping sets (ii) Subset (iii) Disjoint sets (iv) Universal set. 


(i) Overlapping sets 
Example 1: U 
Given that A= { 1, 2 } and 
B={2, 3,4} 
Fig (i) represents 
overlapping sets 


Fig (i) 
(ii) Disjoint sets U 
Example 2: Let A = (2, 51 and 4 p 
D-(4,6,8j 6 
Fig. (ii) represents 8 
disjoint sets 
Fig. (ii) 


(iii) Subset 
Example 3: Let A = {2,3} and 
B={1,2,3,4} & B 


Here, set A is subset of set B. ie. ACB Fig. (iii) 
Fig (iii) represents that Ac B 


Overlapping 
Sets 


Subset 


Ut) 
(iv) Universal set 
Example 4: 


Let U2(1,2,3,4,5, ..., 12} and 
A={2,4, 6, 8, 10} 

In Fig (iv). Rectangle represents 
universal set. 

Circle or oval inside the rectangle. 
represents set A. Fig (iv) 


Universal 
Set 


1.3.2 Perform operations of union, intersection, difference and 
complement on two sets A and B, when 


e Aisa subset of B 

e Bis subset of A 

e Aand Bare disjoint sets 

e Aand Bare overlapping sets. 
Representation of operation on sets through Venn diagram 
Now we represent these operations on sets through Venn diagram. 
(I) UNION OF SETS 
(a) When set A is a subset of set B. 
Example 1: IfA={1,2}andB={1, 2,3, 4}, AUB 

Then AUB={1,2}4,3 2,1 {=}4,3 2,1 {VU}. 

In fig. (i) shaded portion represents A v B, through Venn djagi © 
(b) When set B is subset of set A ` 
Example 2: IfA ={2,3,4}andB={3,4}, Fig. (i) 
Then AUB={2,3,434,3,2{=}4,3{U} 
The shaded portion is AUB. 


Representation of AU Bis shown through Venn diagram i 


(c) When set A and set B are disjoint sets 
Example 3: If A = (1, 2} and B = { 3, 4}, 
then AUB={1,2}4,3,2,1{=}4,3 


Fig. (ii) 
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The shaded portion is A v B. AUB U 
It is represented in Venn diagram as shown in 
Fig. (iii) 


Fig. (iii) 
(d) When set A and set B are overlapping sets 


Example 4: If A = (2, 3, 4) and B-(3,6,9], 
thenAU B2*(2,3,419,6,4,3,2(219,6,3( U} 


The shaded portion is A v B. It is 
represented through Venn diagram 
as shown in Fig. (iv) 


Fig. (iv) 
(II) INTERSECTION OF SETS j 


(a) When set A is a subset of set B 
Example 1: If A = {1, 2} and B = {1, 2, 3, 4}, 
then ANB = (1, 2} 4,3 ,2 ,1{m 
={1,2}=A 
A Bis shown in fig. (i). 
The shaded portion is AN B 


(b) When set B is subset of set A 
Example 2: If A- (2, 3, 4) and B={3, 4}, 
then ANB={2, 3,434 ,3f 
ANB={3,4}=B 
The shaded portion is A r^ B. 


A A B is represented through Venn diagram. 


It is shown in fig. (ii). Fig. (ii) 
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(c) When set A and set B are disjoint sets 
Example 3: If A={1,2}and B={3, 4}, 

then AA B= 1; 2)4 3 (At=¢ ] 
A Bis shown in Fig. (iii) and 


is represented through Venn diagram EXA 


(d) When set A and set B are overlapping sets Pig: (i) 
Example 4: If A={2,3,4}and B={3, 6,9}, 
then ANB = §2, 3,4}9,6,3{9} 

={3} 
The shaded portion is AN B={3} 


A Bis represented as shown in 


fig. (iv) by shaded portion. 


(III) DIFFERENCE OF TWO SETS A AND B Fig. (iv) 

(a) When set A is a subset of set B 

Example 1: If A={1,2}and B={1, 2, 3, 4}, 
then A-B = {1,2}-{1,2,3,4}={ } 

A-B is represented through Venn diagram as 

shown in fig. (i) 


Activity. Find B - A and show through Venn Diagram 


(b) When set B is subset of set A 
Example 2: Let A = (2, 3, 4) and B-(3,4] 
then B-A={3,4}-{2,3,4}={ } 
B-A is represented through Venn diagram as 
shown in fig. (ii) 
Activity. Find A - B and show through Venn diagram 
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(c) When set A and set B are disjoint sets 
Example 3: If A={1,2}andB={3, 4}, 
then A-B={1,2}-{3,4}={1, 2} 


The shaded portion is A-B. A-B U 
It is represented through Venn diagram as 
shown in fig. (iii) 


(d) When set A and set B are overlapping sets cec 
Example 4: If A= (2, 3,4} and B={3, 6,9} 


then A-B = 42,5; 4)=13, 6,9) = 12,4) y A-B 
The shaded portion is A- B. It is represented B 
through Venn diagram as shown in fig. (iv). 6 
9 
(IV) COMPLEMENT OF A SET 


Fig. (iv) 
(a) When set B is given and is subset of set A. i.e. BCA 


Example 1: If U = (1,2, 3, 4, 5, 6, 7, 8}, 
A={1,2,3,4}and B= {2, 3}, 


then find B'. 
Solution: 
B' = U-B = {1, 2, 3, 4, 5,6,7,8 }- {2,3} 
B’={1, 4, 5, 6, 7, 8} Fig. (i) 


Here shaded portion represents B’ as shown in the figure (i). 
(b) When Universal set and set A is given 
Example 2: Given U = { 1, 2, 3, 4, 5, 6, 7, 8} 

and A = { 1, 2, 3, 4}. Find A’ 

A'=U-A 

A’ ={1, 2,3, 4,5, 6, 7, 8}-{1, 2, 3, 4} 

={5, 6, 7,8} 

The shaded portion is A’ Fig. (ii) 
A' is represented through Venn diagram 


(20) 
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EXERCISE 1.6 


A. Find the following and represent operations of union, difference 
and intersection through Venn diagram. 


1. LetA={1, 3,5, 7} and = {2, 4, 6, 8} 


(i) AUB (ii) ANB (iii) A-B (iv) B-A 
2. Let W={a,b,c}and X={u,v,w} 

(i) WUX (ii) Wax (iii) W - X (iv) X- W 
3. Let Y = {Sumair, Raza, Ali} and Z = { Zahid, Sumair, Sabir} 

GYuZ (ii) Y^Z (iii) Y-Z (iv) Z-Y 
4. Let Y= {1, 2, 3,..., 12} and Z = {2, 4, 6, ..., 16} 

Gj YuZ Gi) Y AZ (iii) Y-Z (iv) Z-Y 


B. If A = {8, 10, 12, 14, 16}, U = {8, 10, 11, 12, 13, 14, 15, 16} and 
B = {8, 15} then find the following and represent through Venn 


diagram. 

(1) A’ (2) B' (3) A-B (4) (A-B) 
(5) ALB (6) A’'UB' (7) A'-B' (8 (An BJ) 
(9) AAB (10) (A v B) (11) A GA (12) BOB 


REVIEW EXERCISE 1 


Answer the following: 
1. Describe the names of three forms of expressing a set. 
2. (a) Express the set of first five whole number into tabular form. 


(b) Express A = (a, b, c, d, ... } in descriptive form. 


3. Give three examples of sets in set-builder form. 

4. Describe disjoint sets and overlapping sets through examples. 

5. IfU211,2,3,...124, A7(1,2,3,..., 10, B= (2,4,6, ..., 12] and 
C=({1,3,5,7,..., 11} then find the following: 
(i) AUB (i) AAB (iii) A-B (iv) (A^ C) 
(v) (Buc) (vi) Banc’ (vii)  A-B' (vii  B-A' 


EE co 
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6. A={a,b,c,d},B={a,c, d}and C={b, d, e} prove the following. 


(i) AUB=BVUA (ii) BOC=CnB 
üi) CUA=AUC (iv) (AUB)UC=AU(B 
UC) 
(v) (ANC) AB=AN(COB) (vi) (BUA)UC=BU(AUC) 
7. Tick(\) the correct answer. 


(i) IfA-(a, b, candU-ía,b,c, d, e}, then A’ is: 
(a) {a,b} (b {b,c} (c) tod} (d ide 
(ii)  IfA-(Lm,njandB-(Llm,n,oj, then B-Ais: 
(a) 15 (b toj (c) in (d im; 
(ii) IfP={1,2,3}andQ={2,3,4}then Po Qis: 
(a) 12,3; (b) {1,3} (o) 13.4 (d) {1,4} 
(iv) 1fU-2(1,2,3,4,5,61, X7 (2,3,4) and Y ={4,5,6} then (XUY)’ is: 


(a) Ø (b) {2,3} (9 {1} (d) {6} 
(v) IfA={x, y, z}and B-(y, z x)thenA- Bis: 
(a) A (b) B (c) Ø (d AAB 


8. Find the following and show through Venn diagram. 
(i) CoDandCuDifC-í(oc, d, ej andD - (d, e, f}. 
(ii) P’ and Q'if P={1, m,n}, Q={n, 0, r}and U={1, m, n, o,r}. 


(iii) X ^ YandX ÓÁ——MÓRTTOUNESIEA 
( SUMMARY ) 


Set is a collection of well-defined and distinct objects. 
° There are three different ways to express a set. These are: 

(i) Descriptive form (ii) Tabular form (iii) Set builder form. 
In tabular form we enclose the members of a set within braces. 


° Two sets are said to be disjoint, if there is no member common between 
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° If A and B are two sets then union of A and B is denoted by AU B and 
intersection of A and B is denoted by AN B. 


o The union of two sets A and B is a set which consists of all members of 
A or B or both. The intersection of sets A and B is a set which consists 
of common members of A and B. 


e. If A and B are two sets, then B is said to be a subset of A, if every 
member of B is also the member of A. 


° Two sets are called overlapping, if there is at least one member 
common between them but none of them is a subset of the other. 


° A set which contains all possible members of a given situation or 
discussion is called the universal set. 


e Commutative property of union: If A and B are any two sets then 
AUB=BUA. 

° Commutative proper of intersection: If A and B are any two sets, then 
AnB-BnA. 


° If A, B and C are any three sets, then AU (B UC) = (AUB) u C is called 
the associative property of union of three sets. 


° If A, B and C are any three sets then A ^^ (B ^ C) = (A^ B) ^ C is called 
the associative property of intersection of three sets. 


° IfA and B are any two sets, the difference of sets A and B is the set of all 
members which belongs to set A but do not belong to set B. It is written 
as A—- Bor AB. 

e. If U is a universal set and set A is its subset, then U — A is called the 


complement of set A and is denoted by A'. 
° The union of sets A and A' will be the universal set. 


e The intersection of A and A’ is null set. 
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2.1 RATIONAL NUMBERS 


2.1.1 Define a rational number 

We use natural numbers and integers in counting, measuring and 
representing quantities. There are certain quantities which can not be 
represented by these numbers, for example: 


If the price of 1 kilogram of potatoes - 15 rupees 
Then the price of half kilogram of potatoes = » rupees 


We observe that = is neither natural number nor integer. It is a rational 


-2 1 3 -15 


puc are some more examples of 
3.74 17 


number. The numbers 


rational numbers. 
Rational number is a number that can be expressed in the form £ , where 
p and q are integers and q z O0 


Remember: 


Division of any number by zero is undefined. So zero can 
never be a denominator of fraction. 


In rational numbers, numerator and denominator are always integers and 
; O. : 
denominator can never be zero. For example, — is a rational number 
6 6 
but u is not a rational number, because denominator of rational number is 


never zero. 


And 6, -7 are also rational numbers because the denominator in each 
number is 1, i.e. $- 6 and --7 


Remember that 


e Every natural number and integer is also a rational number. 
e There are infinite rational numbers between any two numbers. 
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The following diagram describes the relation of different types of 
numbers. 
Rational Numbers 


| 


Integers Fractions 


E EEE 


Non-negative integers Negative integers 


p———À 


Zero Positive integers 
2.1.2 Represent rational numbers on a number line 


We have learnt how to represent integers on a number line in previous 
class. Now we will learn how to represent a rational number on a number 
line. 


3 
Let us represent y on a number line. For this we have to draw a number 
line and divide the portion between O and 1 into four equal parts. Each 
1 
of the part represents a as shown below: 


EE 9 ———(GB——————sa—- 
0 1 2 3 (+ or 1 


4 4 4 


The point at the end of third part is the required number as shown on 
the number line. 


11 
Let us learn how to represent an improper faction- on a number line. 


Follow the following: 


11 11 
Step 1. Convert — into mixed fraction ,i.e — = 2 3 
4 4 4 -8 


(25) 


Unit EJ RATIONAL NUMBERS 


Step 2. Draw a number line showing the whole part 2 of the mixed 


fraction 2 9 ; 
4 


0 1 2 3 


Step 3. Divide portion of line between 2 and 3 into four equal parts as 
denominator of the fraction is 4. 


n ——————————f*————————9— —$9— —9———€9————» 
0 1 2 3 
Step 4. Now start counting these parts from 2, the third point is the 


required rational number + as shown in the figure. 


0 1 2 2$ 3 4 
Example: Represent — = on a number line. 
17 


AS — 5 Beg =, divide the portion of line between -3 and -4 into five 


equal parts. 


-5 -4 -34 -3 -2 
Start from -3 to —4, the left end point of second part is the required 


17 
rational number i.e. - — 


EXERCISE 2.1 


1. Write True or False for each of the following statements. 
(i) gis a rational number. (ii) is a rational number. 
(iii) Ois not arational number. 
(iv) 2-is a rational number between 5 and 6. 


(v) Negative integers are rational numbers. 
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(vi) Positive integers are not rational numbers. 
(vii) Every integer is also a rational number. 
(viii) Every natural number is also a rational number. 


(ix) In rational number £ , qis always zero. 
(x) There is only one rational number between 2 and 3. 
(xi) | Rational numbers are in the form £ where p and q are 


always natural numbers. 
Write three rational numbers between 2 and 3. 


Represent the following rational numbers on a number line. 


"AE wi x - VA : 2 12 
(i) Pi (ii) 5 (iii) = (iv) — s (v) - = 
: 5 T 4 side - . 15 2 
(vi 2 6 (vii) -3 z (viii) SE (ix) 8 (x) 4 a 


For the given number line , write true or false. 


<< ——_| 2x - eo 0 >) d 


1 x y 2% 3 zZ 
(i) The value of xis O (ii) The value of xis 2 
(iii) The value of yis 2 Š (iv) The value of yis 3 : 
(v) The value of zis 4 (vi) The value of zis —4. 


2.2 OPERATIONS ON RATIONAL NUMBERS 

There are four fundamental operations on rational numbers. These are 
addition, subtraction, multiplication and division. We have already learnt 
the laws for adding, subtracting, multiplying and dividing two fractions 
in previous classes. Let us generalize these rules on rational numbers. 


2.2.1 Add two or more rational numbers. 


There are two cases for addition of two or more rational numbers. 


Case 1. If denominators of rational numbers are same, then add or 
subtract the numerators as explained in the following examples: 


(27) 
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Example 1. Add the following rational numbers. 


] 2 5 i 4 1l 2 16 2, 
(i) P. (ii) —4— (i = 4 |e 
3 3 5 5 7 7 
Solution: Solution: Solution: 
; 2 5 » 4 ll od 16 2 
es cu oL atia 
(i) gon (ii) RE. (iii) x: | 3 
_ 2+5 | 4411 16 2 
3 5 = 7 
7 3p 2 
~ 3 = =3 14 
3 _ 229 
5 F 


Note: For addition of two rational numbers with same denominator, we 
solve as: a b a+b 


C Cc C 


Example 2. Simplify: 


“a 2. 3 4 wy 17 3 1 
(i) AE H (ii) + + 
5 b 5 10 10 10 
Solution: 2 + 2 + [- 3 Solution: Ze +( 2 ) + l 
5 5 5 10 10 10 
. 2t3-4 | 17-3+1 
|| B5 ~ 10 
5-4 3 
= 5 = e. (Dividing by 5) 
E LS 
2 2 


Case 2. Generaly in case of rational numbers with different 
denominators, we calculate LCM of denominators for addition. 
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NM DE aa 3, 3 
Example 3: Simplify: (i) 6 + 8 4 + 6 
Solution: 
üj 9 6,98 LICM-2x2x2x3-24 
6 8 3,4 
Thus LCM of 6 and 8 is24 
_5x4+3x3 [ns -aana- 3,2 
24 6 8 3,1 
_20+9 . 29 1.1 
24 24 
Solution: 
ax do. D 
(ii) 2'4 6 
1x6+3x34+5x2 [as SC LT P5 
= 12 2 4 6 
uio 25 LCM=2x2x3=12 
did Mie Thus LCM of 2, 4 and 6 is 12 
12 12 
Note: For addition of two rational numbers p and a of different 


denominators, we solve as: 


+ 


E c . ad * bc 


b d bd 
2 4 2x5+4x3 10412 22 

For example +—= = = 
3 Ð 3x5 15 15 


2.2.2 Subtract a rational number from another rational number. 


Casel. If denominators of two rational numbers are same then we just 
subtract the numerators as explained in the following examples. 
Example1: 


(i) Subtract Z from 2 


3 
7 1 7 1 3 
ii) Simplify: (a) —-|-— b-—--—-- 
(ii) py (a) 2 -[- 5) Doc 
iE T (Subtracting > from 2 
3 3 3 3 
5-2 3 
— T = 1 
3 2 
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7 1 7 1 3 
ii a) ~=-/|-—= b Ss Se = 
G) @ 2 I 5) w 7-1-3 
Solution: TN es = 1 + l Solution: LP EL. 
2 2 2 8 8 8 
Es! NEL a 3 
ED E 8 
4 
= B - 4 ES 6-3 
2 1 8 
-4 a M 
Note: For subtraction of two rational numbers with same denominators, 
a b a-b 
we solve as: € 
C C [e 


Case 2. In case of rational numbers with different denominators, we use 
LCM of denominators as explained in the following example. 


Example 2: Simplify: (i) Dae (ii) fa oe 
pe 3 5 4 8 3 
Solution: 9 
ü —-= LCM =3x5=15 SAEPE, 
a A 2x3 5 15 31,5 
=) eS [A 2 = and 12-3) 1.1 
15 3 5 ? 
_ 20-6 _14 
15 15 
Solution: 
y d. 2 
i) 4-373 
7x6-3x3-2x8 94. n 94 24 _ 
M (As 6, -3and 7-8) 
- Bot LCM =2x2x2x3=24 
z 33 - 16 17 Thus, LCM of 4, 8 and 3 is 24 
24 24 


Note: For difference of two rational numbers m and a 
a C ad — bc 


we solve as: — 


b d bd 
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5 2 25-6 19 
3 5 15 15 


2.2.3 Find additive inverse of a rational number: 


For example, 


If the sum of two rational numbers is zero then they are called additive 
inverse of each other. 


Two rational numbers 5 and (- a) are additive inverse of each other. 
a a) _ 
Because (2) + (- a) =0 
"PES 5 P 
Example 1. (i) D and — 5 are additive inverses of each other. 
Because B + (- 5) =0 
2 2 
(ii) — and — are additive inverses of each other. 
Because E + 8 20 
7 7 


Note: Additive inverse of any rational number (except zero) can be 
found by changing its sign. 


Remember that: Additive inverse of zero is always zero 


Example 2: Find the additive inverse of each of the following. 


3 5 11 1 
: 3 " 2 oa il . d 8 
(i) 7 (ii) l (iii) 13 (iv) = (v) 
Solution: 
Rational Number — 2 a = = E 8 
7 4 13 7 
Additive Inverse d — 1l 2 -8 
7 13 7 


(31) 
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2.2.4 Multiply two or more rational numbers. 


Product of two rational numbers is found by multiplying numerators and 


: ' a fe ac 
denominators separately. i.e x = 
b d bd 


Example: Find the product of: 


(i) 2 and 2 (ii) E and E 
7 4 6 12 
Solution: Solution: 
Product of 2 and E E. x S (Product T and — 2 -( 3r 2 
7 4 7 4 6 12 6 12 
- 2x3 | (C59xC3). 15 
7x4 6x12 72 
e _ 3 EC S 
28^ 14 | z^ 24 


Similarly we can multiply more than two rational numbers. 


2 3.1 2x3x1 6 1 
For example, x—x = = = 
3 5 4 3x 5x 4 60o 10 


2.2.5 Find multiplicative inverse of a rational number. 


If the product of two non-zero rational numbers is 1 then they are called 
multiplicative inverses of each other. 


. a b "OE 
Two non-zero rational numbers b and —are multiplicative inverses of 
a 


each other, because 2 x B -]1 
b a 


Example 1. (i) s and 5 are multiplicative inverses of each other. 
Because Ag j or Zei 
o 2 2 3 


(32) 
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(ii) -2 and -$ are multiplicative inverses of each other because 


EO aT 
—-——|xi-—|[-1and|-—|x|-—/|- 

6 5 5 6 

Note: Multiplicative inverse of a non-zero rational number can be found 


by just interchanging its numerator and denominator. 


Remember: 


Multiplicative inverse of zero does not exist because denominator 
of a rational number can never be zero. 


Example 2: Find multiplicative inverse of each of the following. 
2 5 111 6 1 


Solution: 9" 8° 3° 8 
2 111 1 
Rational Number — a — -6 = 
9 8 3 8 
PEE acre 9 8 3 1 8 
Multiplicative inverse — —— —— = = 
2 5 111 6 1 


2.2.6 Divide a rational number by a non-zero rational number. 
Division of a rational number by a non-zero rational number is in fact 
the multiplication of the given rational number with the multiplicative 


inverse of the divisor. i.e if a rational number » to be divided by a 
: C .c a.d ad 
non-zero rational number x then € Ba nS p 
7 2 9 
Example: Simpl = ii) —+— 
p implify: qz E (ii) Pi 
7 " 3.9 
fi) = "TB (ii) 327. 
Solution: : 7 2 - 15 Solution: 3 9 3 - 8 
5 15 5 7 4 Z 4 9 
6 2 
E as (Dividing by 5) = 3 (Dividing by 12) 
6 2 
7 3 


(33) 
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2.2.7 Find reciprocal of a rational number. 


If P. is a non-zero rational number then — is its reciprocal and EE = 5 
4 4 
Because —— =1+6 = Dor = T 
q 


Hence reciprocal of a non-zero rational number is the rational number 
which we get by interchanging the numerator and denominator of given 
rational number. 


Example: Reciprocal of 2 is 5 and reciprocalof 6 is s 


Note: (i Reciprocal and multiplicative inverse of a rational number are 
always equal. 


(ii) Reciprocal of zero does not exist. 


EXERCISE 2.2 


1. Find the reciprocals of the following rational numbers. 
19 1 -6 
; T -13 T" ' 
(i) 17 (ii) (iii) 10 (iv) 55 


2. Simplify: 


. 9 15 - 5 2 s d 7 
ME uu e ra mS í 2 
6 6 6 8 5 7 6 
« 2, 5B. 1 a 4 1 3 2 3 5 
(ii) —+—-— (vii) — -=+— (ix) + 
3 7 6 5 7 70 9 6 8 
17 11 4 
(x) = 
10 20 5 
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3. Find the additive and multiplicative inverses of each of the 
following. 
(i) = (ii) -26 (iii) — 26 (iv) = 
1 200 
0 , 8 v db " 
(v) (vi) (vii) 9 (viii) zx 


4. Simplify: 


. 5.3 - 6 2 "T 2 1 4 
(i) ND (ii) zx (iii) 5 x = x E 
6 (7 14 7 9 ( 4) (2 
i: sese WP ous ww i )"(5) 
(vii) ^ —x—x-— (vii) |—|x|-— ee 
5 3 6 4 


2.2.8 Verify commutative property of rational numbers with respect 
to addition and multiplication. 


(a) Commutative property w.r.t addition 
We know that the sum of any two rational numbers is same irrespective 


of order, i.e for two rational numbers € and A 


b 
a c c a 
+—=—+ 
b d d b 


This property of rational numbers is called commutative property w.r.t 
addition. 


Example 1: Verify commutative property w.r.t addition for E and L, 


Solution: According to commutative property w.r.t addition. 


2 7 7 2 
+—=—+ 
3 3 3 3 


(35) 
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Now 
LHS = eut RHS = fie 
3 3 3 3 
3 3 
a 2*7 | 9 135 -7+2 | 79 _. 
3 -à 3 - 
Since LHS - RHS 
Therefore 2 + T = 1 + 2 
3 3 3 3 


Hence verified. 
(b) Commutative property w.r.t multiplication 
We know that the product of any, two rational numbers is same 


. ; : : a C 
irrespective of order, i.e for two rational numbers b and d 


a.c c a 
X—-—X 
b d d b 
This property of rational numbers is called commutative property w.r.t 
multiplication. 


Example 2: Verify commutative property w.r.t multiplication for : and n 


Solution: According to commutative property w.r.t multiplication 


3 1 1 3 
44 434 
Now 
LHS = Byl RHS = i7 
4 4 4 4 
_ 3x1] _ 3 _ 1x3 _ 3 
^ 16 16 ^ 16 16 
Since LHS - RHS 
Therefore Bot. 
4 4 4 4 


Hence verified. 
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2.29 Verify associative property of rational numbers with respect to 
addition and multiplication. 


(i) Associative property w.r.t addition 
We know that the sum of any three rational numbers in any order 


. : : a c e 
remains same, i.e for three rational numbers bad and — 


J 
a AMANTES e 
2 «($«5)-($«$)« f 
This property of rational numbers is called associative property w.r.t 
addition. 


Example 1. Verify associative property w.r.t addition for I , a and 2 


2 
Solution: According to associative property w.r.t addition: 


1 E 2) E 3 3 
+/—+—/=|—+—]+ 
2 3 4 2 3 4 


Now 
LHS = (3+3) RHS = ii 
2 3 4 2 3) 4 
B l 5x4+3x3 |. (1x3+2x5 3 
2 3x4 2x3 4 
1 20 +9 3+10 3 
= — + = + — 
2 í 12 ) | 6 4 
1 29 13 
= >+ = — +— 
2 12 6 4 
|| 1x6+29x1 | 13x2+3x3 
12 12 
_ 6+29 35 _ 26+9 35 
12 12 12 12 


Since LHS = RHS 


ak 1 " 5 " 3| (1 " 5 P 3 
Therefore 2 3 A 2° 3 A 
Hence verified. 
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(ii) Associative property w.r.t multiplication 


We know that the product of any three rational numbers b'd 


2 and = in 
J 
any order remains same. 
. a c e a c e 
i.e. x x = x x 
b E ] E e) f 


This property of rational numbers is called associative property w.r.t 
multiplication. 


Example 2. Verify associative property w.r.t multiplication for 3 E and i 


Solution: According to associative property w.r.t multiplication. 


1 (2 3 1 2) 3 
x x = x x 
3 E z) E 4 4 


Now 
LHS = IEEE) RHS = ERE x 
3 5 4 3 5 4 
1 2x3 1x2 3 
= — X = x — 
six] EE 
E 6 g 1 _ 2 3o ig _ 1 
| 8 20 66 10 15 4 66 10 
10 
Since, LHS = RHS 
Therefore ex (2x3) =(2x2)x 3, 
3 5 4 3 5 4 


Hence verified 
2.2.10 Distributive Properties 


(i) Distributive property of rational numbers w.r.t multiplication 
over addition: 


We know that the product of a given rational number with the sum of 
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two rational numbers is as same as the sum of products of given rational 
number with each of the two rational numbers. 


i.e For a and 7 any three rational numbers. 


This property of rational numbers is called distributive property of 
rational numbers w.r.t multiplication over addition. 


Example 1. Verify distributive property of rational numbers w.r.t. 
multiplication over addition, for x 2 and a 

7 7 4 
Solution: According to distributive property of rational numbers w.r.t. 


multiplication over addition. 
1 E 3 1 2 1.3 
X —-—i- + 7 x 


7 7 7 7 
Now 
LHS = ae 2y RHS = iu pig. 
7 7 7 7 7 7 7 
1 243 1x2 1x3 2 3 
= —X = + = + 
T 7 7X7 7x7 49 49 
15.5 22:8 5 
| 77 49 |. 49 49 
Since LHS - RHS 
Therefore EE 2J- duse 
7 7 7 7 7 7 7 


Hence verified 
(ii) Distributive property of rational numbers w.r.t multiplication 
over subtraction: 
We know that the product of a given rational number with the difference 
of two rational numbers is same as the difference of products of given 
rational number with each of the two rational numbers. 
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i.e For any three rational numbers ; = and — 


f 


a [c e|) a.c a e 
x|—- ——X———X 
b E f | b d b f 
This property of rational numbers is called distributive property of 
rational numbers w.r.t multiplication over subtraction. 


Example 2. Verify distributive property of rational numbers w.r.t 
multiplication over subtraction for = s and =. 

Solution: According to distributive property of rational numbers w.r.t 
multiplication over subtraction. 


4 (3 9| 43 4 2 
x = Ex coU 
) 55 5 5 


5 5 5 
Now LHS = ex(3-2| RHS = Sx Ss 
5 (5 5 5 5 5 5 
_ ex _ 4x3 4x2 12 8 
5 5 5x5 5x5 25 25 
-41.4 .12-8 4 
5 5 25 25 25 
Since LHS = RHS 
Therefore ox (3 -2)= 23-2 x2. 
5 5 5 5 5 5 5 


Hence verified 
2.2.11 Compare two rational numbers 


In order to compare two rational numbers, we just compare their 
numerators if denominators are same. If denominators of the two 
rational numbers are not same then re-write the rational numbers with 
common denominator by using LCM. 


Comparison of two rational numbers is explained in the following 


examples. 


Unit €) RATIONAL NUMBERS 


3 5 5 3 
Example: Compare i) — and — ii) — and — 
P p (i) A Zi (ii) 7 3 


Solution: (i) 2 and 2 
4 4 


Since denominators are same, therefore we just compare numerators. 


Here 3<5 E 2 ee 
4 4 
(ii) 2 and 3 
7 8 
Solution: Since denominators are not same, therefore we find their LCM. 
5 5x8 40 LCM 
Now = = 
7 7x8 56 7,8 LCM22x2x2x7256 
3 3x7 21 7,5 
and = = 7.2 
8 8x7 56 2 
74,1 
Here 40» 21 1.1 
s, 40,21 
56 56 


Therefore S > = 
7 8 


2.2.12 Arrange rational numbers in ascending or descending orders. 


(I) Two or more rational numbers can be arranged in ascending and 
descending order with the help of numerators if the denominators 
are same. 


(II) If denominators are not same then we have to re-write all the 
rational numbers with common denominators using LCM as 
explained in the following examples. 


Example 1. Write the following numbers in ascending and descending 
order. 
2 
5 


Solution: Here denominators are same, 


E and 
5 
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So, we just compare their numerators. 


7 
1«2«7. = = 
Because Therefore = =< 5*5 
So, ascending order is: = : = j e and descending order is: — 22 
555 2 5'5 
Example 2 Write the following numbers in ascending and descending 
order: 
2 und 
7.5 2 


Solution: Here denominators are different, so first we find their LCM. 


3 3x10 30 4 4x14 56 
Now ; 
7 7x10 70 5 5x14 70 
1] 1x35 35 
and = 


2 2x35 70. 
Here 30 « 35 « 56 


LCM22x5x7270 


30 35 56 
So, « « 
70 70 70 
Therefore 3 « £ < E 
7 2 5 
Hence ascending order is: S F = ! = and descending order is: = . L 2 
T 24 5 5 2'7 


EXERCISE 2.3 


1. Verify the following 


: 2 4 4 2 . 4 2 2 4 
(i) MJ = (-$}+2 üi) —x ===~x 
3 3 3 3 7 5 5 7 
5 4 3 5 4 7 3 5 7 3 5 
(iii) 243,3) -(2+3)+2 (iv) «( x )*( x IE 
6 8 4 6 8 15 4 7 15 4 7 
2 (3 1) 2 3 2 . 4 7 3 4 7 4 8 
(v) x — = —xX—-— (vi) x + =—xX—+—x 
7 4 2 J7 4 7 5 8 5 5 8 b 5 
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2. Verify associative property w.r.t addition for ; 


N 


3. Verify associative property w.r.t multiplication for == and 2 


4 


4. Verify distributive property of multiplication over addition for 


5. Verify distributive property of multiplication over subtraction 
5 3 1 

for — , — and —. 

7 A D 


6. Arrange the following rational numbers in descending order. 
2 9 9 64 2 73 6 
7. Arrange the following rational numbers in ascending order. 


4 11 1 . 4 1 2 we 3 15 
(i) a pe (ii) pru ete feud (iii) PE IDE eee 
23 4 5 10 15 8 4 6 
8. Arrange the following numbers in ascending and descending 
order. 
E 
11 


4 201 9 


(ii) , $ , 
20:15 2 7 


A 4 2 xu 2°29 
(i) su 'B (iii) gu 


N|= 


REVIEW EXERCISE 2 


1. Answer the following questions. 
(i) Define a rational number and give its examples. 


(ii) Write the additive inverse of the rational number “a”. 


(iii) ^ What is the reciprocal of the rational number P ,q #0? 


q 


(iv) Write the sum of two rational numbers £ and ul 


S $ 


(q and s are non-zero). 
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(v) 


(vi) 


What is the rule of finding the product of two rational 
numbers? 


What are the inverse operations of addition and 
multiplication? 


Fill in the blanks. 


(i) 
(ii) 


(iii) 


(iv) 


(v) 


Every fraction as well as integer is 
The rational number P and ZP are called inverse 
q q 


of each other. 
A number that can be expressed in the form of P. where p 
q 


and q are integers and q z O is called a number. 
The rational number O has no 


The inverse of a rational number is its reciprocal. 


Tick (V) the correct option. 


(i) 


(ii) 


(iii) 


A number that can be expressed in the form of P where 
q 


p. q€ Z, q+ Ois called. 
(a) integer (b) rational number 


(c) whole number (d) positive number. 


The additive inverse of à is: 


2 3 1 3 
m b 2 = d -2 
(a) 3 (b) 5 (c) 3 (d) 2 
The multiplicative inverse of - — is: 
4 7 7 1 
= b) + zi d — 
(a) 7 (b) 1 (c) A (d) 7 
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(iv) 3*3 "A 

(a) : (b) . (c) : (d) s 
w) 24-$)-—— 

(a) 2 6 -2 @-} @ -2 


Draw the number lines and represent the following rational 
numbers on number lines. 
(i) 1 5 i) 3 3 (iii) — i (iv) -1 z 


Find the additive and multiplicative inverse of the following 
rational numbers. 


(i) -14 (ii) i (iii) — > (iv) - — 


Put the correct sign » or « between the following pair of 
rational number. 


à 2 1 . 10 11 21 1 
Ü 35 G) 13°14 up 5 
11 3 4 2 5 ll 
(iv) Se eem (v) -=.-— (vi -—,-— 
17 8 9 5 22° 25 
Solve the following 
"ETE 2.1 8 5 1 83 
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8. Simplify the following. 


f | 1 J TEN | zo) 
(i) + Gi): —x—x 
100 10 5 8 44 


. 2 16 27 8 7 
üii) = + —x— (iv) — + — 
3 21 49 21 12 
1 2 11 . 2 3 63 
(v) —x|-cl--— (vi) =— + >x 
6 3 63 7 4 100 


9. Prove that: 


. 35 35 , (121 13) ( 13 121 
U CD*g pat O aa s) Jul x a) 
an 4.(2.,8)_(4,2).5 |. 4. (1,11) ( 4,1), (4.11 
n ax(2x2)-($x2 3 2 s (s*12) s) a 


(n FE aC 2-2] «5 He 
(v) - + +— |=|- +— |+—|(vi) x —2| = x— — x2 
4 6 5 4 6) 5 12 7 12 7 12 


10. Name the properties used in the following. 


; )».1. 43 y 
= pou 3 


E 

| 

le 

x 

| 
Bla € 
No 
Blo 
a. 

x 


| 
NIE gioco WIN 
T + 
JAJ pole 
Swe A 
T + 
- 
e 


& 
QN 
x 
LÀ 
W]e 
+ 
oo 
pod 
Il 
A CN 
wildy 
x 
N|= 
NI uf 


VELA ZJ RATIONAL NUMBERS 
- | 12 | | 5) | 5) | 12 
(vii) EIE pesce miu shed 
105 84 84 105 
"E E = )-(3 j E 3 
(viii) x — = x E x 
4 49 15 4 9 4 15 


: 5 E 3 5 z) 
(ix) ==X| === |S] dr 
8 7 3 8 7 


24 7 14 24 7 24 14 
(x) x + = x + x 
49 8 6 49 8 49 6 
SUMMARY 
° Every integer can be divided by another non-zero integer, the number 


obtained is called a rational number and is written symbolically as 


where b z o. 
° Addition of rational numbers with: 

Same denominator, solve Different denominators, solve 
a b a*b a c ad + be 
C C C b d bd 


° Subtraction of rational numbers with: 


as: as: 


Same denominator, solve Different denominators, solve 


a b a-b a c ad-bc 
as: ———- as: -~= 
C c C b d bd 
° To find the product of two rational numbers, multiply the numerator of 


one rational number by the numerator of the other. Similarly, multiply 
the denominators. 


a c ac 


b d bd 
e Division is an inverse operation of multiplication. So, for any two rational 
numbers a and E (d #0). 
R d a.c. a. d = ad 
b d b c be 
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O is called additive identity and 1 is called the multiplicative identity. 


B is called the reciprocal of > 


If 7 and a are two rational numbers, then according to the 


commutative property: 


a c c a a c c a 
+ = + x = x 
b d d b b d d b 
If z E and 7 are three rational numbers, then according to the 


associative property: 


a c e a c e a_c\) e a c e 
+ +—=— + + and x X——-—X x 
E c) f b E f E c) f b E f ) 
If €, € and 7 are three rational numbers, then according to the 


b'd 
distributive property: 


2x(£«)- (8x) «(Ex and 
b d f b d b f 


3-3) 5*3) 


Think Tank 
Study the most wonderful knowledge about the number 37. 


37x3= 111 37 x 6 = 222 37 x 9 = 333 


37 x (3 x 4) = 444 37 x (3 x 5) = 555 37 x = 666 


37x|__|=777 37x| ]»888 37xL ]-L ] 


KR DECIMALS 


3.1 Conversion of Decimals to Rational Numbers. 


We have already learnt that decimals are those numbers which contain 
digits whose value is in tenths, hundredths, thousandths and so on. 


Let us consider a decimal number 2.5, it comprises of two parts: one ‘2’ 
which is a whole part and another is '.5' which is a decimal part. 


It has one place of decimal because there is only one digit after decimal 
point. 


A decimal may have whole part and decimal part. 

as: 2.5, 14.57,32.163 and 103.0978 etc. 

or adecimal may have a decimal part only 

as: 0.6, 0.56,0.10652 and soon. 

3.1.1 Convert decimals to rational numbers 

We can convert decimals to rational numbers as follows: 


Example 1: Convert a decimal 0.5 to rational number. 
1 


T "E o 2.982 2 28.2 
Solution: 0.5 = 10^ 2x5 ~ 2x5 775 
1 
or 0.5 = i6 - —- 
Steps: 
(i) Write 1 below the decimal point and remove decimal point. 
(ii) | Putas many zeros after 1 as the number of digits after decimal 


point. (As it has one place of decimal, so we put one zero after 1). 
(iii) Reduce it to the lowest form (Standard form) 
Thus decimal 0.5 = (Rational number). 
Example 2: Convert decimal 0.06 torational number. 
Solution: As 0.06 has two place of decimal, so we put two zeros after ‘1’. 
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Thus, we get decimal 0.6 = zs (Rational number). 


Hence 2 and zs are rational numbers. 


Example 3: Convert decimal 2.40 into rational number. 


Solution: Given decimal 2.40 comprises of two parts ‘2’ a whole 
part and *.40' a decimal part. 


So, we first convert decimal part ‘.40’ into rational number. 


40 - 195 (As .40 has two places of decimal, so we put two zeros after ‘1’). 


" uud rad up ca MeL 
So, 240-2440 -2 210 23672 9$ - 3 


Thus decimal 2.40 = E which is a common fraction or a rational number. 


Example 4. Convert - 1.60 into rational number. 


Here whole part —1'is kept as a whole and the decimal part ‘.60’ is to be 
converted into common fraction. 


So, - 1.60 -- (1 + .60) 


Thus decimal -1.60 =- = which is a rational number. 


EXERCISE 3.1 


= Convert the following one place-decimals into rational numbers. 
(1) 0.2 (2) 0.4 (3) 0.6 (4) 0.8 (5) 0.9 

B. Convert the following two place-decimals into rational 
numbers. 


(1) 0.15 (2) 0.35 (8) 0.48 (4) 0.75 (5) 0.95 
(6) -1.30 (7) -2.50 (8) 5.05 (9) 5.60 (10) 6.85 


50 
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C. Convert the following three place-decimals into rational 


numbers. 
(1) 0.024 (2) 3.125 (3) 0.375 (4) 4.065 (5) 5.625 
(6) -0.001 (7) -0.0005 (8) -0.005 (9) -5.005 


(10) -11.375 (11) -0.00125 (12) -15.00625 


3.2 Terminating and Non-terminating Decimals 
Basically decimals are of the following two types: 


(a Terminating decimals (b) | Non-terminating decimals 


3.2.1 Define terminating decimals as decimals having a finite number 
of digits after the decimal point. 
Terminating Decimals: 
Let us consider the conversion of some rational numbers 
1, 1, 1 and 3 
5 8 


Therefore 
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In above conversion, the process of division is completed and remainder 
is zero in each case. These rational numbers have been converted into 
decimals which has limited number of digits after decimal point. These 
decimals are terminating decimals. 


A decimal which contains finite number of digits after decimal point, 
is called a terminating decimal. 


Hence 05, 025, 075, 0.345, 1.7227, 5.023748 ee are all 
terminating decimals. 


3.2.2 Define recurring decimals as non-terminating decimals in which 
a single digit or a block of digits repeats itself infinite number of times 
after decimal point. e.g. 2 =0.285 714285714... 


(b) Non-terminating decimals 


Consider the conversion of rational number $ ; i and ==, 


By converting the given rational numbers to decimals, it is found that 


(i) $ = 0.777... (i) — = 0.1666...and (iii) E = 0.909090.... 


E00 
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Here the process of division is not complete. These decimals 0.777..., 
0.1666... and 0.909090... contain infinite number of digits after decimal 
point. Therefore these decimals are non-terminating. 


So, 


A decimal which contain infinite number of digits after decimal point 


is called non-terminating decimal. 


In 0.777... the digit ‘7’ is repeated infinite number of times after decimal. 
In 0.1666... the digit ‘6’ is repeated infinite number of times after decimal. 
In 0.90909... the block ‘90’ is repeated infinite number of times after decimal. 


These non-terminating decimals are recurring. 


A non-terminating decimal in which a ‘single digit’ or a ‘block of digits’ 


is repeated infinite number of times after decimal point, is called 
recurring decimal. 


Example 1: Convert the given rational numbers as decimals and find 


whether the decimals so obtained are recurring or not.. 


ü 2. H- We we 


3 4 6 10 
Solution: We can observe by long division that: 
(i) 4 = 0.666 ... and (iii) 4 = 1.1666 ... 


Here in both the numbers, digit '6' repeats infinite number of times after 
decimal, so both are non-terminating and recurring. 


n 3L a ae 
(ii) ra 0.75 and (iv) 10 0.9 


Here we obtain zero as remainder, so both are terminating. 


1, 4 and 2 into 
3 6 7 
decimals and find whether the decimals so obtained are recurring or not. 


ER 5 ULnARN 


Example 2: Convert the given rational numbers 
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Solution: 


Here 3 is repeated Here 6 is repeated 

infinite number of infinite number times. 

times. So, it is a recurring 2 
So,itisa recurring | decimal. S0, - is equal to 


decimal. 0.285714285714 ... 


Hence 0.333..., 0.666... and 0.285714... are non-terminating and recurring 
decimals because the single digit or block of digits are repeated infinite 
number of times after decimal and the process of division is not complete. 


Activity: Identify as terminating and non-terminating. 


Rational In decimal| Terminating | Non-Terminating 
re | Ir (recurring) 


1. [i] |o fno -Terminating 


=a 
444, 
ee NEN ERN 


[3 qus o mmem | 
3 


ULii3) 
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= 
" 


Convert 


EXERCISE 3.2 


terminating decimals. 


(1) 


(16) 


Q 4 
o B 
(12) - 2 
(17) -3L 


into decimals and 


identify terminating or non- 


og = 
(10) - 22 
(15) - 29 
Qo 191 


II. Convert into decimals and identify which is recurring and which is 


not. 


(1) 


(6) 


17 
Qo + 
11 
o EH 


(3) 


(8) 


(4) 


(9) 


[91 


25 
10 
2 
1 


3 


6 4 
4 
(10) 25 


3.2.3 Use the following rule to find whether a given rational number is 
terminating or not. 


RULE: Ifthe denominator of a rational number in standard form has 


prime factors 2 and 5 or 2, 5 only then that rational 
number is terminating decimal. 


We can identify a rational number whether it is terminating or non- 


terminating using the above rule without actually dividing. 


55 
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Consider the following examples. 


f 
Rational Division Method Using Rule Type 7 
Number Decimal 


i Terminating 
Denominator has 2 and 5 
as prime factors. 
3 3 
5 5x1 Terminating 
Denominator has 5 as 
prime factor. 

 2x2x2x5x5 Terminating 

Denominator has 2 and 5 
prime factors. 


~ 2x3x3x5 Non- 
Denominator has not 2, Terminating 
5 as prime factor. 


4 4 4 
"7 = 0.57142857..| 7 = 271 Non- 


Denominator has not 2, Terminating 
5 as prime factor. 


27 3x9 3x3x3 

18 6x3 2x3x3 - Terminating 
Denominator has 2 as 

prime factor. 
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EXERCISE 3.3 


Without actual division, separate the terminating and non-terminating 
decimals. 


ge o 3 o E w X o HU 
e 2 m-z e 2B o BS w 2 
(11) = (12) - 22 (13) DE (14) i (15) — 
(16) — (17) — (18) -42 (19) e (20) - 2% 


3.2.4 Express a given rational number as a decimal and indicate 
whether it is terminating or recurring. 
Consider the conversion of following numbers: 


e 7 " 1 CR! xx dr 
(i) 20 (ii) 2 100 (iii) - (iv) 9 
ill ue CX. T l- - 
Solution: (i) 20 0. 35 (ii) 2100 201 
T 1 
As the remainder in both 20 and 2 100 is zero.; Therefore these are 


terminating decimals. Now let us convert i and 2 in decimals. 


3 = 0.555... and the 


4 
So, i = 0.1428571... and the process of division is not 
process of division is not complete. complete. 


We observe that rational numbers i and $ are non-terminating and recurring 
decimals. 


à ZQ 
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EXERCISE 3.4 


Express the following rational numbers as decimals. Also indicate 
whether each is terminating or recurring. 


Q0 à @g-2 o 1$ 438 © oF 
(6) = (7) ox (8) 2 5 (9) 327 (10) -1 x 
ap 231. a2 399 (3.522 42429 us 2 
(16) - 122 (17) E (18) -192 (19) iu (20) 272 


3.3 APPROXIMATE VALUE 


Get an appropriate value of a number called rounding off, to 
a desired number of decimal places. 
In calculations we may come across rational numbers which are 


non-terminating decimals. So, we round off the decimals to 
some decimal places and then solve our calculations. 


RULE: (i) Check the remaining digits. 
If the next digit is less than 5 drop it. 


(ii) If the next digit is 5 or more than 5, then add 1 to the last 
digit ofthe number. 


Example: Consider the decimal 0.555... Round off 0.555... to two decimal 
places. 
Solution: We have to round off up to two decimal places. 


Step 1: So, we keep two digits of the given decimal same i.e. 0.55 


Step 2: As the next digit to be removed after two decimal places is 5. 
So, we add ‘1’ to last digit of 0.55 
i.e. 5 which will become 6. 
Hence the given decimal 0.555... will be rounded off to two decimal places as 0.56 


Example 2. Round off 2.333333 to two decimal places, we get: 2.33 
Example 3. Round off 4.8888 to two decimal places, we get: 4.89 
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Activity: Express the following rational numbers by rounding off up to 


Up to three Up to four 
decimal places|decimal places 


given number of digits. 


EXERCISE 3.5 


I. Convert the following rational numbers as terminating and non- 
terminating decimals and express up to three places 
of decimal. 

29 27 53 46 69 
oA U0 2. Ga  U- 0 gZ 
77 43 119 246 81 
6 i5 0-5 (Si © Fe (0-5 
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II. 


III. 


IV. 


Identify terminating and non-terminating decimals by division 
and express them up to two places of decimal. 


0€ qQ-i o È WF ø- 
6 Z£ m= e £2 ws -4 


Express the following rational numbers as non-terminating 
or recurring up to three places of decimal. 


10 41 21 17 9 
OP ea 04 WM 5602 
15 111 22 
(6) 73 rete (8 55 
Round off the following decimals up to two places of decimal. 
(1) 0.4555 (2) 0.3648 (3) 0.6666 (4) 0.1054 
(5) 1.9091 (60) 3.2479 (7) 2.0518 (8) 8.3381 
(9) 10.1036 (10) 3.9995 (11) 13.0967 (12) 15,8159 
Round off the following decimals up to three places of decimal. 
(1) 4.51689 (2) 6.7472 (3) 0.0098 (4) 0.9861 
(5) 206.4176 (6) 3.4073 (7) 102.99909 (8) 11.1234 
(9) 55.12345 (10) 4.10539 (11) 66.3957 (12) 59.9196 


REVIEW EXERCISE 3 


Convert the following decimals into rational numbers. 

(i) 0.325 (ii) | 0.75 (iii) 2.5 (iv) 7.75 
(v) 0.78 (vi) 1.297 (vii 2.348 

Convert the following into decimal fractions and identify 
terminating and non-terminating fractions. 


i 41 iy Ill iu 28 i 10 

i Eds i) 225 iH) 29 iv) 2¥ 
(i) 5 (ii) 2 (ii) 3 (iv) - 

22 s 21 up 73 

NE -— vir x vii) £2 

(v) = (vi) T (vii) T 
Round off the following up to two-decimal places. 

(i) 14.5828 (ii) | 1078287 (iii) 5.7895 
(iv) 6.7989 (v) 25.4897 
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4. Without actual division, separate the terminating and non- 
terminating decimals. 
a 13 n 17 nna 80 : 15 
(i) up (ii) 25 (iii) 3 (iv) 11 
(v) 6 (vi) 15 (vii) z (viii) 9 
S. Express the following rational numbers in termanting decimals. 
4 21 ;| 127 sa 13 zA ol 145 
© dog Mao 89 55 ™ So M ooo 
(vi) 8 (vii) G (viii) 64 (ix) 32 
6. Convert the following rational numbers in non-terminating 
decimals and express up to three places of decimal. 
4, 40 | 20 sn OO ia 80 100 
(i) 3 (ii) ca (iii) 11 (iv) 13 (v) E 
4 240 -n 70 E 
(vi) ^2 (vii) 12 (viii) 91 
7. Round off the following decimals up to three places of decimal. 
(i) 5.71679 (i) 11.60365 (iii) 0.92598 
(ivy) 3.40855 (v) 0.74396 (vi) 23.15847 
8. Answer the following questions. 
(i) What are the terminating and non-terminating decimals? 
(ii) | Write the method for converting a decimal into a rational 


number. Give examples. 


(iii) Which of the non-terminating decimals are called recurring 
decimal? Give two examples. 


(iv) What is the rule to find whether a given rational number is 
terminating or not? Give two examples. 


(v) What is meant by the term ‘rounding off in decimals? Give two 
examples. 
9. Fillin the blanks. 
(i) P - 0.5 whichisa . (i > - 0.333 ... which isa ; 


(üi) Two parts of a decimal number separated by a dot, are called 
the and 


UIJ DECIMALS 


10. 


(ivy In terminating decimals, division after a finite 
number of steps. 

(v) A fraction will be terminating decimal ifthe has 2 or 
5 or both as factors of denominator. 

(vi) In recurring decimals, single digit or of digits repeat 
themselves. 

Tick (~) the correct answer. 

(i) To separate a whole number from fractional part in a decimal, 
we use the symbol. 
a) — b . (c)  : d) / 

(ii) | Ifweround off the decimal 3.8461 up to two decimal places, we 
get: 


(a) 3.84 (b) 3.81 (c) 3.86 (d 3.85 

(iii) A rational number is terminating decimal, if its denominator 
has no prime factor other than: 
(a) 2and5 (b) 3and6 (c) 4and5 (d) 5and7 

(iv) When we convert 0.75 into the rational number, we get: 


1 1 3 1 
(a) T (b) a (c) E (d) 2 


SUMMARY 


Decimals are basically of two types: 
(i) Terminating decimals, (ii) Non-terminating decimals. 
Every decimal with finite number of digits after the decimal point is 
called a terminating decimal. 
A terminating decimal represents a rational number. 
A decimal with infinite number of digits after a decimal point, is called 
a non-terminating decimal. 
A non-terminating decimal may be recurring or non-recurring. 
A fraction will be terminating decimal if the denominator in standard 
form has 2 or 5 or both as factors. 
Decimals can be reduced by rounding off the digits upto the desired 
number of decimal places as under: 
(i) Check the remaining digits. 
If the next digit, itis less then 5 drop it. 
(ii) Ifthe next digit, is 5 or more than 5, than add 1 to the last digit 
ofthe number. 


4 \ EXPONENTS 


4.1 EXPONENTS / INDICES 


4.1.1 Identify base, exponent and value 


We know that if a number is repeatedly multiplied by itself then it can be 
represented in index or exponential notation. 


For example, 2x2x2x2x2=25 
or 


5 is exponent or index. 
32 is the value which is the fifth power of 2. 
and we read it as “2 to the power 5 is 32”. 


Here 2 is base, 


Now, we define the terms related to index notation as: 
Base: 


Base is a number which is to be multiplied by itself according to 
exponent. 


Exponent or Index: 


Exponent is a number which represents the number of times, a base is 
to be multiplied by itself. 


Value of exponential form: 


The product of base with itself according to the exponent is the value of 
exponential form. 


For example. 


3 281  or3x3x3x3-8l 
Here 81 is the value of *3 to the power 4" 


Example 1. Identify base and exponent in the following. Also find the 
value. 


(i) 2^ (ii) 5? (iii) | : (iv) | 2 


Unit C) EXPONENTS 


Solution: 
S. No. Expression | Base | Exponent, Value 


(i) 24 2 4 
because 2x2x2x2=16 


EXERCISE 4.1 


1. Expand and find the value of each exponential form. 
(i) 32 (ii) 27 (iii) 23 x 34 
(iv) 52x 72 (v) 23 x 32 x 52 (vi) 24 x 33 x 72 


2. Identify the base and exponent. Also find the value of each of 
the following expression’ 


6 5 
() 25 (ii) 54 (ii 63 (iv) (2) (v) (- 3 
3. Show that: 


(i) -3° 2-27 (ii) (3) = d. (iii) [- | — S 


2 128 4 256 
! i. 1 5Y 625 , (4) _ 1024 
(iv) | - = vwl->] = wli] = = 
10 1000000 3 81 5 3125 
4. Express each rational number in exponential form. 
(i) 1000 (ii) 512 (iii) -343 (iv) 625 
1 . 32 i 125 an 129 
[vj -= Mvi 5z vi) —- — (viii) —— 
100000 243 343 64 


Unit C) EXPONENTS 


4.2 LAWS OF EXPONENTS / INDICES 


4.2.1 Use rational numbers to deduce laws of exponents. 


There are some laws of exponents which help us to simplify expressions 
of exponential form. These laws are given below: 


Product law. 


(I) When bases are same but exponents are different, then 
product law is: a" x a" = a™" where a is a rational number and 
m, n are natural numbers. 


In order to deduce this law, let us consider the following examples. 


2° x 2? = (2x 2 x 2) x (2 x 2) 
- 2x2x2x2x222? 
ie |2°x27=2°-2° 
(8) *($) = ($22) «($*2*$*3) 
Also = x |= = —x—x—|x X —x—xXx 
5 5 55 5/5 5^5 
2 22 2 2 2 2 2y 
= x x x x x x = 
5 5 5 5 5 5 5 5 


Hence we deduce that if two rational numbers with same bases and 
different exponents are multiplied then we just add their exponents 
keeping the base same. 


i.e. Qm x gn = qnin 


where a is a rational number and m, n are natural numbers. 


Example. Simplify using product law. 
MOLOBNLSOLOEOEI 
(i) —|x!'— (ii) —} x}/—]xi=] xl 
7 7 4 4 5 5 


Unit C) EXPONENTS 


Solution: (i) 


(ii) 


Blo Al Al -|hN NIN NIN 
ol 
x 
OS™ 
| 00 
bj 
o 
Z 
|N 
Si ouf 
aN 
LS 
Ot [t 
Na 
[e 


(II) When bases are different but exponents, are same then 
product law is: a" x b" = (ab)" where a, b are rational numbers 
and n is a natural number. 


In order to deduce this law, let us consider the following examples. 
34x24 = 3x3x3x3x2x2x2x2 
(3 x 2) x (3 x 2) x (3 x 2) x (3 x 2) 
= 6x6x6x6=64 
ie. 3°x2*=6' = (3x2) 


3 3 
Similarly 2 x m = 2 x 2 x 
3 5 3 3 


Unt EXPONENTS 


Hence we deduce that if two rational numbers with the different bases 
and same exponents are multiplied then multiply their bases keeping the 
exponent same. 

ie. an"xb^ = (ab) 
where a, b are rational numbers and n is a natural number. 


2 2 
Example. Simplify using productlaw: (i) B x ]H (ii) x8 x y3 


, 3y 4Y (ii) x8 x y3 
y Bg «() Solution: = (x x xx x) x (yx yx y) 
Solution: = (x x y) x (xx y) x (xx y) 
3Y (AY (3. 4) (Using = (xy)(xy) (xy) = (xy) 
3 | (= | = E x £) product law) (Using product law) 
=x y? 
| (12) 
* (3s) 


EXERCISE 4.2 


1. Simplify using product law. 


5 2 5 4 7 3 6 1 6 
2 e (3) i aj «(5 ] 
(iii) (z) «(5 | «(-3) «(-2 | (iv) pex p? 


(v) y5 x xl! x y6 (vi) 8l x (4) x ($ ) 
1Y 1Y 1) 
(vii) xx yê x x2 x y’ (viii) Ci) «[-3) «(-3 
(ix) xx y®x z (x) p? x q' x p’ 
2. Verify that: 
(i) 25 x 35 = 65 (ii) p’ xq =(pq)’ 


» («67-7 


Uni) EXPONENTS 
" (2) (a) (3) 
m (-3) x(-3) -(3) 


Quotient law: 
I. When bases are same but the exponents are different, then 
quotient law is: a" +a" = qa" "where a is rational number and 


m, n are natural numbers. 
In order to deduce this law, let us consider the following examples. 


36.32 = 3° 
3? 
|  8x3x3x3x8x8 
Axe 
= 3x3x3x3=34 
6-2 
i.e 36+ 32 = 34=8 
5 2 Bi EE 3 
eee e 
2 2 1 dud 2 
2 2 2 


1 5 1 2 1 3 1 5-2 
i.e. —|--]—,n-2'—|^-2|— 
2 2 2 2 
Hence we deduce that when two rational numbers with same base and 


different exponents are divided then we just subtract their exponents 
keeping the base same. 

ie. am+qe=aq"™" 
where a is a rational number and m , n are natural numbers 


6 2 
Example 2. Simplify using quotient law: B + E 


6 2 6-2 
Solution: B + E ) = B (using quotient law) 


Tito 
II. When bases are different but exponents are same, then the 


quotient law is: a" + b" = (2) where a, b are rational numbers 


with b + o and n is a natural number. 


In order to deduce this law, let us consider the following examples. 


52432 = 5 5x5 

3" 3x3 

5. 5 Bl 

= —xX— = cs 

3 9 3 

3 

Ride 7.93 _ il QIXTXT 
2 2x2x2 


Hence we deduce that if two rational numbers with different bases and 
same exponents are divided then we just divide their bases keeping the 
exponent same. 


i.e. a" + b” = B 
b 


where a, b are rational numbers with b z o and n is a natural number. 


Example 1. Simplify using quotient law: 57 + 37 
5 7 
Solution: 57437 = (3) 


Example 2. Simplify using quotient law 65 + 25 


3 5 
Solution: 65-25 = B = (3)5 
X 


1 
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EXERCISE 4.3 


1. Simplify by using quotient law: 


l l , Dy Je " 1Y (1Yy 
ove m (GG) m (Qu 


v) x10 + x4 (v) (5)6 + (3)6 (vi) (10)5 + (2) 

6 6 6 5 
(vil) C7*-C5* (vii) B8 " B (ix) (= : Z) 
(x) x y^ 


2. Verify: 


fii) | (— 3)8 + - 5)§ 


ll 
LEN 
Oc 
NN 4” 

e 
jJ 
UN 
a| Go 
=) 


7 5 
w GE enr 
y y 
(iv) 5114 58 = (20)3 + (4)3 
Power law: 
I. If a is a rational number and m, n are natural numbers, then 


power law is: (a™)" = am”, 
In order to deduce this law, let us consider the following examples. 


(73 = (73) x (73) 
= (7xX7x7)x(7x7~x 7) = 76 
ie: (7 = f- 


dre. a) 


11 11 11 11) (11 11 1iY 
x x x x x = | — 
2^2 2° 2 2° 2 2 
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Hence we deduce that if a power of a rational number is raised to 
another power then we have to only multiply the two exponents keeping 
the base same. 

ie. (arr =qm 
where a, is a rational number and m, n are natural numbers. 


2 
Example. Simplify using power law: (i) (25)9 (ii) (3) | 


Solution: 
(i) (295 


» O - 2-8) 


Value of exponential expression when exponent is zero. 


For zero: | a? = 1, where ais a rational number. 


I 

S 
I 

N 
a 


We know that 
a^ _ axa 1 
a axa 
2 
Also = = m = go 
a 
Hence a = 1 


5Y 2Y 
Similarly 5° = 1, B - ] and (2) =1 


Value of exponential expression when exponent is negative. 


For exponent as negative integer: d™ = ES 
a 
We know that 
UE 
a? a? 
0-2 
- a 
= g^? (By quotient law) 
l 1 - FEN 
ie + =a or a? = — 
a? a? 
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Similarly 5° = + anae?- l 
5 6 
1 
In general at= — 
a 
So, a = 1 
a 


4.2.2 Demonstrate the concept of power of negative integer that is 
(-a)" when n is even or odd integer. 


Let us consider the following examples 
(-322(-3x-3)249 (Exponent is even) 
(-3)? = (-3) C3) (-3) = -27 (Exponent is odd) 
(—3)* = (-3) C3) (-3) (-3) = + 81 ( 
(—3)® = (-3) C3) (-3) (C3) (-3) = - 243 ( 

From above examples we deduce that 


Exponent is even) 
Exponent is odd) 


(-a)" = + an", if nis even 


and (-a)"=— an", if nis odd 

Example. Which of the following are positive or negative? 
Q C5" Gi) 3)” (i) C8) (iv) C5) 
(v) C8 (vi) C2? (vii) C110) ^ 

Solution: 


Unit C) EXPONENTS 


EXERCISE 4.4 


1. Simplify using power law. 


Qü 6) «i (à) d) [cs] 


l 5.20 A 9 2 l 3 2042 
(iv) (x) (v) (3 (vi (-2) | 


2. Convert into negative exponent. 
; 1 xe d T" 1 ; 1 
Q 25 Gi) 7 (ii) Te (iv) 5 


3. Convert into positive exponent. 


i) 5^ (ii) al (i) x? (iv) y^ 
4. Identify which of the following is positive or negative. 

Q En Gi) (- uy Gi) (- D 

G) ca" v) [- 3 (vi) [- S 


4.2.3 Apply laws of exponents to evaluate expressions. 


Expressions can be simplified easily with the application of laws of 
exponents as explained in the following examples. 


Example 1. Simplify and write in the simple form. 


i  (05-25x2? i H x B x (3) 


"UT; 


Solution: (i (25 + 23) x 2? 


5-3 -2 5-3-2 0 
= 2 x2=2 22 =1 
4 2 2 2 3 3 
(ii) 1 x (s) x 3* (iii) 5 | x (3) «(S «($) 
3 3 3 2 4 5 
1 4+2 ! 2 3] (5 4) 
zz: ere x 3 = |—x—| +|—x= 
3 3 2 4 5 
6 2 3 
= 3 x3 - s) (2) = (1)? «y 
1 6 
=|>x =]+1l1=2 
(3 
= (1)6 EX 


Example 2. Using laws of exponents, find the value of x. 


6 2 2x 
(i) 25x 23 = 2x (ii) (5) -(2) -(&) 
5 5 5 
a {(3)| _ (3° 
E a 
Solution: 
(i) 25 x 9329* 48 4Y a 2)* 8 
a ».z | (5) (5) -(5) Jo IH | Jg 
98 2 9* 6-2 2x 
“SO -Ggr-g 
so 8=x 5 5 Or a a 
or x-8 4 2x 
or $) _ (5) so 2x=8 
5 5 g 
so 4=2x oe re x 
or ee or |x=4 
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EXERCISE 4.5 


Simplify and write in simplest form. 
56 /5V (TW ! 9v d (2 4 
o GMEM WE 
(iii) Z) x B + i x ur (iv) x? + x? x x? 
9 7 12 11 
EAE s) (9) | 9 
5 5 5 8 8 7 


Find the value of x in the following. 


e mee - (SGT GT 
AE e GIG) 


Identify the base, exponent and find the value of following. 


(i) 35 (ii) 74 (ii) 3) (iv) =) v 8° (vi) y? 


Simplify using laws of exponent. 
4 2 2 2 
(i) [- z) x [- z) (ii) [- $) x [- $) (ii 6’ + 6f 
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l 2 e 9v a8 l J 435 
(iv) (2) «(£) v) (3) (vi) fi 4 


(vii) (69° (viii) (59° x (-5)x (a)? 


4 5 9 9 
(i) B x (z) = B «(à (ii) (6)4 + (2)4 = 38 + 34 


(iii) 62° =6x(z’) 


Which one is positive and which one is negative. 
0 Cg ü) C5? Gi C3) v Ce’ (C8? 
Simplify: (i) 67+3° (i) 50-5?x5? 
2)3 4 3 
7 2 2 2 
(iii) — +|=>] |x| = 
SIEBO 


Find the value of x. 


ü) 25%=125 (ii) (2) «(8 -() «(8 
3) 48) .8 3 


SUMMARY 


Base: Base is a number which is to be multiplied by itself according to 
exponent. 


Exponent: Exponent is a number which represents the number of times 
a base is to be multiplied. 
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Productlaw (i) a™ x a = ad™" (ii) a x b" = (ab)" 


where a, b are rational numbers and m, n are natural numbers. 
n 
$ 3 m-n T a 
Quotient law (i) a -d'-a (ii) a'+b'= ($) 
wherea, b are rational numbers and m, n are natural numbers. 
Power law (am)n = amr 
Where ais rational number and m, n are natural number. 


Properties (i) a= 1 (ii) a --L 


m 


(iii)  (-a)"is positive if n is even. 


(iv)  (-Q)" is negative if n is odd. 


Think Tank: The Most Wonderful Knowledge. 


Let some body asks you: Add the consecutive natural numbers from 1 
to say 10, ... You can do it within no time as under: 


Multiply 10 by its next consecutive natural number 
i.e. 11 and divide it by 2. 


10x11. 10x11. 
2 E 


1+2+3+...+10= 
Similarly we can do: 
Lt 2434.20 


55 


20x21 20x21. 
x21 2021-210 


25x26 _ 25x 26 


1+2+3+...+25= 2 2e 


- 325 


Unit A SQUARE ROOT OF POSITIVE 


5 \ NUMBER 


5.1 PERFECT SQUARES: 
There are certain numbers which can be written in exponential form with 
exponent 2 for example: 16 = 4 x 4 = 42. 


We read it as ‘16 is square of 4’. Similarly 9 is square of 3 because 
9=3x3=32 

5.1.1 Define a perfect square: In the above examples, 9 and 16 are 
called perfect squares because these are positive numbers and squares of 
numbers 3 and 4 respectively. 

A positive number which is the square of any number is called a 
perfect square. Some examples of perfect squares are: 1, 4, 9, 16, 
25, 36 etc. 

Activity: Complete the following table to find some perfect squares. 


Number Square Perfect square Read as 
1 1? =1x1 1 1 is the square of 1 
2 9? 7 4 4 is the square of 2 
-3 C3?2C€3)xC 3) 9 — is the square of . 
5 5? " 25 25 is the square of — 
-6 |  c(-60)x( 6) E . is the square of (-6) 
EN 7? -7x7 EN . is the square of .— 
8 || =8x8 ES ___ is the square of ___ 
— = (- 9) x (- 9) = — is the square of ___ 


— D 100 100 is the square of __ 


5.1.2 Test whether a number is a perfect square or not. 


We can test a number whether it is a perfect square or not by the 
following procedure. 


l. Find and list its prime factors. 


ULlii$5) SQUARE ROOT OF POSITIVE NUMBER 


Group the same factors in pairs. 


If each prime factor is grouped then the number is a perfect 
square. 


4. If any factor is left from pairing then the number is not a 
perfect square. 


Example: Test whether the following numbers are perfect squares or not. 
(i) 5625 (i) | 4563 


(i) Solution: 


Prime factorization 2 5x5x5x5x3x3 


Since each prime factor is in pairs, 


So, 5625 is a perfect square. 


(ii) Solution: 
Prime factorization is : 3x 3x 3 x 13 x 13 


As, 3 is left from pairing, 


So, 4563 is not a perfect square. 


5.1.3 Properties of perfect square of a number. 


Identify and apply some interesting properties of numbers and perfect 
squares. 


(i) The square of even number is even. 


We know that the numbers exactly divisible by 2 are called even 
numbers. Below are the perfect squares of some even numbers. 


ULiiis5) SQUARE ROOT OF POSITIVE NUMBER 


| 6 [sexes | 3 | 
| 8 eo | 05 — 
10? = 10x 10 


Comparing the even numbers and their perfect squares, we conclude 
that squares of all even numbers are also even. 


(ii) The square of an odd number is odd. 


We know that odd numbers are not exactly divisible by 2. Let us identify 
perfect squares of some odd numbers. 


Odd Number EL Perfect square 
1 


From the above table it is clear that the squares of all odd numbers are 
also odd. 


(iii) The square of a proper fraction is less than itself: 


We know that a fraction is called proper fraction if its denominator is 
greater that its numerator. Let us learn the process of squaring and 
comparing a proper fraction by the following examples. 


Example. Find the square of E and compare with itself. 


Solution: Let us find square of d 


(2) -Q«G-25-8 


ULiiis$) SQUARE ROOT OF POSITIVE NUMBER 


Comparing equivalent fractions 


2 
Grenier ia: He M and P 2 
4 4x4 16 


4 16 
Here = < T so square of the given number is less than the given 
number. 
9 3 | 3) 3 
i.e. « — Or « 
16 4 4 4 


Therefore the square of a fraction is less than itself. 


- 2Y (2) (2) 2x2 4 4 2 
Similarly: - x = = — and — «— 
9 9 9 9x9 8l 81 9 


1Y (1) (1) 1x1 1 1 1 
= x = = and — < — 
7 7 7 7x7 49 49 7 
(iv) The square of a decimal less than 1 is smaller than the given 
decimal. 


Consider the following examples. 
Example: Find the square of 0.2 and compare with itself 


Solution: Square: (0.2? = (0.2) x (0.2) = 2x2 =- 2 


= = 0.04 
10 10 100 


It is observed that: 0.04 < 0.2 
or (0.2)2 < 0.2 


Therefore the square of a decimal less than one is always smaller than 
the given decimal. 


Similarly: (0.03)2 = (0.03) x (0.03) = —>— x> = 9 


100 100 10000 


— 0.0009 


So, 0.0009 « 0.03 
or (0.03)? « 0.03 
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= 0.0144 


Also (0.12)2 = (0.12) x (0.12) = 19 x 12 =- 144 
100 100 10000 


So, 0.0144 « 0.12 
Or (0.12)? « 0.12 


EXERCISE 5.1 


A. Find squares of the following. 
(1) 11 (2) 19 (3) 25 (4) 50 
(5) 66 (6 78 (7) 100 (8) 500 
B. Test whether each of the following is a perfect square or not. 
(1) 81 (2 95 (3) 121 (4) 169 
(5) 224 (6 3969 (7) 3872 (8) 9845 
C. Separate the perfect square of even and odd numbers. 
(i) 9 (i) | 25 (üi) 196 (iv 441 (v) 2704 
(vi) 13600 (vii) 9216 (viii) 9801 


D. Find the squares of the following proper fractions and compare 
with themselves. 
1 3 8 5 2 
1 = 2 = 3 = 4 — 5 = 
(1) E (2) = (3) a (4) 7 (5) > 
E. Find the squares of the following decimal numbers and 


compare with themselves. 
(1) 01 (2 05 (3) 0.07 (4) 0.11 (5 0.15 
5.2 SQUARE ROOT 
5.2.1 Define square root of a natural number and recognize its 


notation. 


Square root of a number is a numerical value which when multiplied by itself, 
gives the original number. It is a useful tool to solve the mathematical 
equations related to our daily life. Square root was introduced by an 
ancient Egyptian who used it in construction and other activities. 
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We know how to find a perfect square. The process of finding square root 
is just opposite to it. 


As 322 3 x 3 = 9 also (- 3)” = (- 3) x ( 3) = 9, we read it as ‘the square of 


3 and (- 3) is 9'. For square root, we read it as'3 and (- 3) are the square 
roots of 9. 


Therefore every natural number has two Square 
square roots. One is negative and the other is 

positive, we take only positive root at this 3 and - 3 9 
stage. 

The symbol of radical sign D ' js used to show Square Root 


square root of a number. The square root of 9 


can be written as V9 where 9 is called the 

radicand. 

In general square root is used to solve the equation of type x? — y = O or 
x2 = y when y is called the square of x and x is called the square root 
of y. 

5.2.2 Find square root by division method and factorization method 
of natural number, fraction and decimals. 


There are two ways to find square root of a number i.e. by factorization 
method and by division method. 


(i) Square root by factorization method: 

Example 1: Find square root of the following by factorization method. 
(i) 256 (i) 3969 

(i) Solution: First of all we find the prime factorization of 256. 


256 256=2x2x2x2x2x2x2x2 
128 
Now V256 = J2x2x2x2x2x2x2x2 
64 
22 22x2x2x2 (Pairing factors) 
8 - 16 
4 
2 
1 
Therefore 4256 =16 
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Verification: 16 x 16 = 256 
(ii) Solution: First we find the prime factorization of 3969. 


3969 =3x3x3x3x7x7 
Now 43969 =./3x3x3x3x7x7 


r 483969 2-3x3x7 (Pairing factors) 
=63 
Therefore, 3969 = 
Verification: 63 x 63 = 3969 


Example 2: 


Find square root of the following fractions by factorization method. 
o = G) 2119 
81 256 
(i) Solution: We find the square root of the numerator and denominator 
separately as: 


Finding the prime factorization of 64 and 81, we get: 


Numerator Denominator 
Numerator: 642 2x2x2x2x2x2 3. 81 
Denominator: 81 = 3x3x3x3 : ar 
3 3 
[64 _ a _ y2% 2X 2x 2x 2x 2 1 
81 Jadx9x3x3 
2x2x2 8 
3x3 9 
(ii) Solution: 2 I Du (by changing the mixed fraction into 
256 256 


improper fraction.) 
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Finding prime factorization of 625 and 256, Numerator Denominator 
we get: 256 
Numerator: 625=5x5x5x5=52~x 52 128 
Denominator: 256=2x2x2x2x2x2x2x2 64 
So, mE ERE: 32 
256 256 16 
pus J625 jox5x5x5 8 
or = = ——— 
256 4256 J2x2x2x2x2x2x2x2 4 
|| 5x5 2 
2x2x2x2 1 
113 25 9 
or 2 =] 


256 16 16 
Example 3: Find square root of the following decimals by factorization 


method. 
(i) 1.44 (ii) 0.81 
(i) Solution: 1.44 = 1i (By converting decimal into common fraction). 
100 Numerator Denominator 
144 _ s 144 100 
Now «41.44 Ti 72 50 
36 25 
2X2x2x2x23x3 2x2x3 12 
r J1.44 = RISE = 
J2X2xX5x5 2x5 10 5 2 
r v1.44 =1.2 (By converting into decimal). 3 
(ii) Solution: 0.81- EE 1 
100 Numerator Denominator 
J0.81 = 881. 3|81 100 
~ 4100 3| 27 50 
i /0.81- uU TANE 3/9 25 
2x2x5x5 2x5 
B 3/3 5 
r v0.81 =—=0.9 1 1 
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(ii) Square root by division method: 
This method is very useful to find square root of numbers. First of all the 
digits of the radicand must be paired. Let us learn to find the square root 
of perfect square by division method of natural numbers, fractions and 
decimals with the help of following examples. 
Example 1: Find square root of the following natural numbers by 
division method. 

(i) 256 (ii) 1024 
(i) Solution: 
Step 1: Start pairing the digits by putting a bar over each pair from ones 
place and so on (In case of odd number of digits the digit on extreme left 
will be left alone and considered as a pair itself as 256). 
Step 2: Consider the left most pair, i.e. '2' find the largest number whose 
square be either 2 or very near but less than 2 which is ‘1’. 
Step 3: Subtract square of 1(122 1 x 1 = 1) from the pair i.e, 2-1=1 
and bring down the next pair which is ‘56’. 
Step 4: Add divisor ‘1’ to itself and make it the digit at left most place of 
the new divisor. 


Step 5: Again find the largest number whose lo- 
multiplication at ones with the divisor must be equal to 1 | 256 
or less than that of new dividend (156). +1 |-1 


ie. | 26x6= 156 26| 156 


When remainder becomes zero and all digits of given  * 6| -156 
number are used then process stops. 32 0 
Step 6: Quotient is the required square root in division method which 
can be verified by squaring. 


Hence, 4256 216 


(ii) Solution: 39 
3| 1024 
+3|-9 
62| 124 
-2|-124 
64 0 


So, 41024 = 32 
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Example 2: Find square root of 1 1o89 by division method. 
Solution: 
1089 3025 
As = 
1936 1936 
Numerator: 55 Denominator: 44 
30 25 5| 3025 19 36 4| 1936 
+5|-25 -16 
105| 525 
+5|- 525 
110 0 
5 
1084 [3025 /3025 55 5 ,1 
Hence, 1 = = = => =1 
V 1936 \1936 1936 44 4 4 
So, 11989 = it 
11936 4 
Example 3: Find square root of the following decimals by division 
method. 
Solution: (i) 10.24 (ii) 249.64 (iii) 0.0441 
(i) (ii) (iii) 0.21 
2| 0.04 41 
2|-4 
4] 041 
*1|- 41 
42 0 
+ 8|_ 2464 
316 0 


Hence 410.24 =3.2 So, 4249.64 215.8 So, 40.044] - 0.21 


Note: Pairing in decimals, start from either sides of the decimal point, ‘0’ 
can be placed to complete the pair of the decimal part. 
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EXERCISE 5.2 


A. Find square root of each of the following. 
(1) 25 (2 (4? (3 81 (4 (36? 
(5) ac (0 y? (7) (49? (8 64 
B. Find square root by factorization and division methods. 
(1) 676 (2) 169 (3 484 (4 961 
(5) | 4900 (6) 1089 (7) 1600 (8 2304 
(9) 3136 (10) 1681 (11) 1369 (12) 2025 
C. Find the square root of the following fractions by factorization 
and division method. 
144 324 1225 25 
D == 2) — B) = a) dq 
225 441 9801 144 
48 13 961 1024 
©)  1— (6 | 3— 7) —— (B) = 
121 36 1681 1225 
9 2? ay 5s ay 18 (jj. a 
576 169 81 900 
D. Find the square root of the following decimals by factorization 
and division methods. 
(1) 3.24 (2) 4.41 (3) 5.29 (4) 7.29 
(5) 6.25 (6) 37.21 (7 7.84 (8) 10.24 
(9) 30.25 (10) 100.00 (11) 33.64 (12) 34.81 


5.2.3 Solve real life problems involving square roots. 


In our daily life, there are so many problems, in which we use square 
root (directly or indirectly) to solve them. Let us' consider the following 


examples. 
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Example: Students of class VII collected money for picnic. Each student 
contributed as much rupees as the number of students present. If Rs. 
4761 is the total collection, find the amount paid by each. 
Solution: Total amount = 4761 rupees 

In this case amount paid by each student = number of students 


- square root of 4761 
(Division Method) 


69 3| 4761 (Prime factorization Method) 
6| 4761 3 | 1587 44761 = 3x 3x 23x23 
+6|- 36 23| 529 =3x23 
129| 1161 23| 23 - 69 
«9 |- 1161 I 
138 O 


Hence, each student contributed Rs 69. 


Example 2: There are 529 students in a school. All the students are 
standing in rows. There are as many rows, as the number of students 
standing in each row. Find the number of rows. 


Solution: 23 
Total number of students = 529 i 
There are aS many rows, as the number of students in 2| 529 
each row. +2/_4 
Therefore we can find the number of rows, by finding 

the square root of the total number of students. 43 129 
Here 4529 = 23 +3] 129 
So, there are 23 rows and in each row there are 23 46 O 


students. 


Example 3: There are 1225 plants arranged in as many rows, as there 
are plants in each row. Find the number of plants in each row. 


Solution: Total number of plants = 1225 plants. 3 E 
Number of rows = Number of plants in each row. 

Therefore, the number of plants in each row Edi M 
- 41225 - 35. 65, 325 
Thus, there are 35 rows of plants and in each row there +5 | = 325 _ 
are 35 plants. 70 O 
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Example 4: The length of a rectangular ground is twice its width. If its 
area is 96800 square metres, find length of the rectangular ground. 


Solution: 
If the ground is divided in two equal parts, Length 
each will be a square. 
Width 
The area of 
96800 Half length Half length 


each square = 


2 
= 48400 square metres. 
Length of each square = area of square 
= 448400 
= 220m 


Hence length of the ground = 2 x length of square 
= 2 x 220 = 440 m. 


EXERCISE 5.3 


l. 784 chairs are arranged in an examination hall in such a way that 
the number of chairs in each row is the same as the number of 
rows. Find the number of rows. Also find the number of chairs in 
each row. 


2. The area of a square field is 240.25 square metres. Calculate the 
length of its side. 

3. The length of a room is three times of its width and the area is 
720.75 square are metres. Find its length and width. 


4. There are 2116 packets of biscuits packed in a carton. There are 
as many rows of biscuits as there are biscuits in each row. Find 
the number of rows of biscuits. 

5. School function is to be attended by 1681 students. Find the 
number of chairs required for seating arrangement in such a way 
that equal number of students sit in a row as well as in column. 


ULlii$) SQUARE ROOT OF POSITIVE NUMBER 


6. There are 625 trucks. All these trucks are standing in rows. There 
are as many rows, as there are trucks in each row. Find the 
number of rows and the number of trucks in each row. 


T: A drill teacher arranged 1024 students to stand in rows. There are 
as many rows as there are students in each row. How many 
number of rows are there and what is the number of students in 
each row? 


8. The length of a rectangular field is thrice as its width. If the area of 
the field is 995.9052 square metres. Find its width and length. 


9. Find the length of boundary of a square shaped school whose area 
is 3387.24 square metres. 


10. In a sugar factory 15,198 bags of sugar are to be arranged into the 
shape ofa solid square. But it is found that 69 bags are in excess. 
How many bags are arranged in a row? 


REVIEW EXERCISE 5 


1. Give short answers of the following. 
(i) What are the different ways to find the square root of a 
number? 


(ii) | What is a perfect square number? Give examples. 


(iii) ^ Describe any two properties of perfect square of a number. 
Give it examples. 


2. Fill in the blanks. 
(i) The square of 31 is 


(ii) | The square root of 49 is 
(iii) 1, 4, 9, 16,.. are called numbers. 


(iv) 144 is the of 12. 

25 
V. — = vi Square of 1 is 
(v) B (vi) q 


ULiii$) SQUARE ROOT OF POSITIVE NUMBER 


3. 


10. 


Write "T" for true and “F” for false. 
(i) Prime factors of 235 are 2, 3 and 5. 


(ii) 19° = 361 (iii) The square of an odd number is even. 


: 25.5 : 

(iv) A8 > 7 (v) (4.5)? » 4.5 (vi) 0.7 < (0.7)? 
Choose the correct answer. 

(i) If p = q2 then q is called of p. 

(a) square root (b) square 

(c) prime factor (d) radicand 


(ii) | The numbers whose squares are equal to their square roots 
are 


(a) O and 2 (b) l and 3 (c) Oand 1 (d) 2 and 3 
(iii) The perfect square number is 
(a) 14 (b) 15 (œ 16 (d) 17 


Find square root of the following: 


ü 729 (ii) 7056 (i) 26569 (iv) 42025 

(v) 2L qup HE (ur 1-995 (viii) 0.0256 
121 9604 14641 

(ix) 344569 (x) 9490 (xi) 54l (xii) 131.1025 


9801 64 
The area of a square shaped park is 12100 square metres. Find the 
length of its side. 
A floor of a Square shaped room has an area of 144 square metres. 
Find the length of the floor. 
The area of a rectangular field is 7688 square metres. Find the 
width when length of the field is twice of its width. 
The length of a window is thrice its width. Find the length and 
width of the window when its area is 18.75 square metres. 


Najeeb spent Rs 900 in the month of June in such a way that he 
spent as many rupees in a day as the number of days in the 
month. How many rupees did he spend in a day? 
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SUMMARY 


The numerical value which we get by multiplication of a number with 
itself is called its square. 


Perfect square is a positive number which is the square of any 
number. 


Prime factors of a perfect square are always in the pairs. 


The square of an even number is even and square of an odd 
number is odd. 


The square of a proper fraction is less than itself. 


The square of a decimal less than 1l is smaller than the given 
decimal. 


Square root is a number which when multiplied by itself, gives the 
original number. 


The process of finding the square root is the reverse operation of 
squaring a number. 


"CE " js used to show square root. It is called radical sign. 


The number inside radical sign is called radicand. 


We can find the square root of a mixed fraction, by converting it 
into an improper fraction. 


Let x, y be any two numbers then: 


()  Jxxy-Xx xy (ii) SS 


In the equation x =y , y is called the square of x and x is called the 
square root of y. 


There are two ways to find square root of a number; factorization 
method and division method. 


Square root of a decimal can be found by changing it into a 


common fraction. 


Unit DIRECT AND INVERSE 


6 \ VARIATION 


6.1 CONTINUED RATIO 


6.1.1 Define continued ratio and recall direct and inverse 
proportion. 


We know that ratio is the comparison of two or more quantities for 
example ratio of ages of Danish and Rafay is 4:1. Similarly the ratio of 
ages of Bismah ,Maira and Umaima is 2:3:5, it is called continued ratio. 


Continued ratio of three quantities is in fact the combination of two 
ratios with one common quantity with same size. 


Let us see how two ratios combine to make continued ratio in the 
following example. 


Ratio of ages of Tanveer and Taha is 2:5 
The ratio of ages of Taha and Rafay is 5:7 
Here the common quantity is age of Taha with size 5 
So the continued ratio of their ages will be 
Tanveer : Taha : Rafay = 2:5:7 


So continued ratio of three quantities can be defined as: 


If two ratios containing A, Band C areA:B=x:yandB:C=y:z 


then their continued ratio is A: B: C2 x:y:z 


Example 1: Find the continued ratio A: B: C if 
A:B=5:6andB:C=6:7 
Solution: Here A:B=5:6 
andB:C=6:7 
Since the size of the common quantity B is same in both ratios i.e 6 


Therefore A:B:C=5:6:7 


In case the size of common quantity is different, we can find the 
continued ratio as mentioned in the following example. 


(94) 
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Example 2: Find the continued ratio X: Y: Z, if X:Y 26:7 and 
Y:Z28:9 

Solution: First Method 

First of all we find the product of the sizes of common quantity Y which 

is 56, Now we make the size of Y same (i.e 56) in each ratio. 


Here X:Y=6:7 and Y:Z=8:9 
or X 6 Or Y.8 
Y 7 Z 9 
| 6x8 48 8x7 56 
7x8 56 9x7 63 
Hence X:Y:Z=48: 56:63 
Second Method 
X Y Z 
BN 
8 9 
(6x8) : (7x8) : (7x9) 
48 : 56 : 63 
Hence X:Y:Z=48: 56:63 


We can also find continued ratio of four quantities as explained below: 
Example 3. FindA:B:C:DifA:B=2:3,B:C=4:5andC:D=2:7 


Solution: A : B : C : D 
4 i 5 
(2x4) (3x4) (3x5) 
! | 
i - 
8 : 12 í 15 
NN ELT 
(8x2) (12x2) (15x2) (15x7) 
16 24 30 105 
Hence A:B:C:D= 16:24:30: 105 
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Example 4. If the ratio of pocket moneys of Maryam and Bismah is 7:9 
and that of Maryam and Hifza is 10:13. Find the continued ratio of their 
pocket moneys. 


Solution : Maryam : Bismah : Hifza 
7 : 7 
ft 
10 1 13 

(7x10) (9x10) (7x13) 
70 90 91 


So the required continued ratio is 70 : 90: 91 


Proportion: In previous class we have learnt about proportion and its 
types ; Let us recall it. 

Proportion is the equality of two ratios. For example 2:3=4:6 or 
2:3::4:6 is a proportion. 

In proportion a: b = c: d, the quantities a, d are called extremes and b, 
c are called means. 


Remember that: 


Product of means - Product of extremes 


Example 1. Find x if 2 : 9 2 x: 36 
Solution: We have, 
rn 
2:9 =x :36 
ee" 
As, product of means = product of extremes 


So 9xx=2x 36 
4 
9xx 2x36 2x36 


BE 9 9 g^ 2x4=8 
Thus x=8 
There are two types of proportion. 
(i) Direct proportion (ii) Inverse proportion 
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Direct Proportion: If two quantities are so related to each other that 
increase or decrease in one causes corresponding increase or decrease in 
other.Then they are in direct proportion. 


Inverse Proportion: If two quantities are so related to each other that 
increase or decrease in one causes corresponding decrease or increase in 
other.Then they are in inverse proportion. 


Division of a quantity into a given ratio. 
If a quantity is to be divided into a given ratio, then we use the following 
formula to find the part quantity or share: 


Component of ratio x Total quantity 
Sum of ratios 


Share - 


Example 1: Divide 180 rupees among A, B, C in the ratio 2: 3:4 


Solution: Here 
Total quantity is 180 rupees 
Sum of ratio is = 2+3+4=9 


20 

Share of A = OS = 2 x 20 = 40 rupees 
20 

Share of B = B iE = 3 x 20 = 60 rupees 
20 

Share of C = Cn UPS 4 x 20 = 80 rupees 


1 


So the amount of shares of A, B and C are 40 rupees , 60 rupees and 
80 rupees respectively. 


EXERCISE 6.1 


1. Find A: B: C if 
(i) A:B=2:5 and B:C=5:4 
(ii) AiB=3:7 and B:C=8:9 
(iii) A:B=10:11 and B:C=20:21 
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10. 


FindX:Y:Zif 


(i) X:Y23:b and X:Z=4:9 
(ii) X:Y=5:7 and X:Z=11:13 
(iii) X:Z=3:5 and Y:Z=7:8 


Find A: B:C:D if 

(i) A:B22:23,B:€C24:5 and C:D=7:10 

(ii) A:B=4:3,B:C=5:7 andA:D=7:9 

Find x if 

(i) x:2=5:6 (ii) 3:x29:7 (iii) 4:5=x:7 
The ratio of weights of Shazia and Nazia is 5: 9 and that of Nazia 
and Madhia is 8 : 11. Find the continued ratio of their weights. 
Divide 2000 rupees among Saleem, Irfan and Imran in 2 : 3 : 5. 


The ratio of marks obtained by three friends in an annual 
examination is as under: 


Marks of Akhtar and Aziz are in 3 : 4 and Aziz and Anis are in 
5 : 7. Find the continued ratio of their marks. 


The ratios in the property of a family members are as under: The 
ratio of property of Father and Mother is 5 : 2, Mother and 
Daughter is 3 : 4 and Daughter and Son is 6 : 7. Find their 
continued ratio in property. 


An amount of Rs 27,400 is used for utility bills of a person; 
electricity, phone, gas and Water. The ratio among electricity and 
phone is 5 : 2, phone and gas is 4 : 3 but gas and water is 7:6. 
Find the actual amount of bills. 


A student purchased a copy of the books of Mathematics, Science, 
English and Urdu for class VII for an amount of Rs 675. The ratio 
among the prices of books is as under: 


English: Urdu is 2:3, Urdu : Science is 2:5 and 


Science: Mathematics is 3:4. Find the price of each book. 
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6.1.2 Solve real life problems (involving direct and inverse 
proportion) using unitary method and proportion method. 


Now we learn how to solve real life problems of proportion using unitary 
method and proportion method as explained in the following examples. 


Example 1: If the cost of 10 similar books is 500 rupees, find the cost of 
15 books. 


Solution: Proportion Method 
Let the cost of 15 books be x rupees 
Books Cost (rupees) 


a i'i 
15 x (Direct Proportion) 
M ————À 
10:15=500 :x 
— 


As product of means = product of extremes 


So, 10x x2 15 x 500 
10xx 15x500 
Or = 
10 10 
or x= 750 


So the required cost is Rs 750 
Unitary Method 


The cost of 10 books = 500 rupees 

The cost of 1 book = T rupees (Less, so divide) 
= 50 rupees 

The cost of such 15 books = 15x50 
= 750 rupees. 


So the required cost of 15 books is Rs 750 


Example 2: Three identical pipes can fill a water tank in 10 hours. In 
how many hours, 5 such pipes, will take to fill the same tank. 
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Solution: Proportion Method 
Let the required number of hours be x 

Pipes Hours 

3 10 

5 | x [ (Inverse Proportion) 
We have 


aa 
3:5=x:10 


As product of means = product of extremes 


So 5xx=3x10 
5xx 3x10 
or = 
5 5 


or x=6 
So, the required number of hours is 6 
Unitary Method 
3 pipes can fill the tank in 10 hours 


So 1 pipe can fill the tank in 3 x 10 hours. (As fewer pipes require 
more time) 


3x10 


Hence, 5 pipes can fill the tank in hours (As more pipes require 


fewer hours) 


2 
3x10 3x10 
- = hours 
5 5 
= 6 hours 


EXERCISE 6.2 


Solve the following problems by unitary method and proportion 
method. 


1. The price of 15 chairs is 4500 rupees. Find the price of such 20 
chairs. 


2. Six identical pipes can fill a water tank in 3 hours .How many such 
pipes can fill the same tank in 2 hours. 
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3. 


4. 


10. 


If 5 persons can consume the food provisions in 8 days. How many 
persons can consume the same food provisions in 4 days. 


The cost of 4 kilograms of mangoes is 300 rupees. Find the cost of 
10 kilograms of mangoes. 


A student reads 30 pages of a book in 4 days. How many pages of 
same book will he read in 10 days? 


20 soldiers can consume a food stock in 8 days. How many 
soldiers will consume the same food stock in 5 days? 


If 4 workers complete a job in 8 hours. Find the time in hours to 
complete the same job by 6 workers. 


Find the cost of 18 kg of potatoes if 6 kg of potatoes cost Rs 105. 


If E of a piece of metal weighs 28 kg, find the weight of $ of the 
same piece of metal. 


The expenses of 35 guests in a party are Rs 5250. Find the 
expenses of 85 guests. 


6.2 TIME, WORK AND DISTANCE 


When we solve the problems related to time and work, it is observed that: 


(i) Time is directly proportional to work. 


Because more work takes more time and less work takes less 
time. 


(ij) | Number of workers is inversely proportional to the time. 


Because more workers take less time to complete the job. 
And less number of workers needs more time to complete the 
work. 


6.2.1 Solve real life problems related to time and work using 
proportion. 


Let us learn to solve real life problems related to time and work using 
proportion. 
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Example 1. Ten persons can complete 5 of a work in a certain time. 
How many persons can complete 1 of the same work in the same time. 


Solution: Let the required number of persons be x 


Persons Work 
10 E 
2 
3 
X ET 
4 
(Direct Proportion) 
We have , 
10: x- = i E: 
2 4 
—— 
As product of means - product of extremes 
So, E xx-]1Ox 2 
2 4 
x 30 
or = = — 
2 4 
or 4x = 60 
4x 60 
or — = — 
4 4 


or x=15 
So, the required number of persons is 15 


Example 2. Six persons can complete a work in 7 days .How many 
persons can complete the same work in 6 days. 


Solution : Let the required number of persons be x 


Persons Days 


6 7 } 
x | 6 (Inverse Proportion) 
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We have 


LA —SÜ' 
6:x=6:7 


—— 


As product of means - product of extremes 


So 6xx=6x7 
6xx 6x7 
or = 
6 6 
or x=7 


So, the required number of persons is 7 


EXERCISE 6.3 


1. 20 workers can complete half of work in a certain time. How many 
workers are required to complete three-fourth of the work in the 
same time? 


2. If 6 labourers complete a work in 10 days .How many labourers are 
required to complete the same work in 15 days? 


3. If 5 workers can complete a work in 8 days .How many workers are 
required to complete the same work in 4 days? 


4. If three masons construct a wall in four days. In how many days, 
five such masons can construct the wall. 


5. If 5 men complete one third of a work. How much work will be 
completed by 7 men in the same time? 


6. Twelve workers are needed to build a bungalow in 64 days. How 
many days will 18 workers, working at the same speed, take to 
build the same bungalow. 


7. A consignment of fodder lasts for 75 days for 1500 sheep. Given 
that sheep consume the fodder at a constant rate, find: 


(i) The number of sheep on equal consignment of fodder lasts 
for 90 days. 

(ii) | The number of days in equal consignment of fodder for 1200 
sheep. 
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6.2.2 Find relation (i.e. Speed) between time and distance: 


In daily life , we notice that distance increases or decreases 
proportionally with time. 


Suppose a car covers 20 km in 10 minutes and 30 km in 15 minutes. If 
we find relation or ratio of distance with time. 


We get 


10 1, 15, 
We see the ratio is same and this ratio of distance to time is called speed 
In general we write as: 
Speed = DAE 

Time 


Example 1. A car travels 15 km in 3 hours. Find its speed. 


Solution: Here Distance = 15 km and time = 3 hours 
We know that: Speed - pe ZO =S5km/h 


Time B h 
So, speed of the car is 5 km / h. 


Example 2. The speed of a bus is 60 km/h .How much distance will it 
cover in 4 hours. 


Solution: Here Speed = 60 km/h, Time taken = 4 hours and Distance =? 
We know that: 


Speed " EEG 
Time 
is dmpEm = SECO 
4h 
4hx6km/h = Distance 
240 km = Distance 


So, the bus covers 240 km in 4 hours. 
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6.2.3 Covert units of speed (kilometre per hour into metre per 
second and vice versa). 


We know that: 


1 kilometre = 1000 metres and 1 hour = 3600 seconds 


By using the above relation, we can find the relation between the units of 
speed i.e between km/h and m/s 
The relation is: lkm/h= a m/s 

3600 
Rules for conversion of units of speed i.e from km/h to m/s and vice 
versa: 


e Toconvert km/h into m/s, multiply with Tona 
3600 
e To convert m/s into km/h, divide by 2009 
3600 
Example 1. Convert 72 km/h into m/s 
20 
Soin ayn ctae e aye Se = = 20 m/s 
3600 3600 36 36; 
Example 2. Convert 5000 m/s into km/h 
Solution: 5000 m/s = 5000+ T090 km/h = 5000 x oo”) km/h 
3600 1000 
5 
_ 38660 x 3600 
1060, 


= 5x 3600 x km/h = 18000 km/h 
6.2.4 Solve variation related problems involving time and distance: 


Let us learn how to solve variation related problems involving time and 
distance as explained in the following examples. 
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Example 1. A vehicle travels 120 km in 2 hours. How much distance will 
it cover in 6 hours ? 


Solution: Let the required distance be x kilometres 


Kilometres Hours 
120 2 
x 6 (Direct Proportion) 
Neve 120:x=:2:6 
——— 
As product of means - product of extremes 
So, 2xx=6x 120 
1 3 
Or Ex ENO or 1xx=3x120 
EA 2i 


or x= 360 
So, the required distance is 360 km 


Example 2. A car covers a certain distance in 5 hours with speed of 
50 km/h .In what time will it cover the same distance with speed of 
60 km/h ? 


Solution: Let the required time be x hours 


Speed Hours 
50 | 5 i) 
60 x (Inverse Proportion) 
We have 50:60=:x:5 
UU“ 
So, 60 x x=50~x5 
m 'BOxx 50x5 25 
60, 6p 6 
or x= 29 =4 m 
6 6 


So, the required time is 4c hours. 
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Nom 


EXERCISE 6.4 


Convert the following into m/s 

(i) 50 km/h (i) 75 km/h (iii) 80 km/h (iv) 50.5 km/h 
Covert the following into km/h 

(i) 30m/s (ii) 12m/s (iii) 42 m/s (iv) 25.5m/s 


Find the speed of a motor bike which covers a distance of 80 km in 
2 hours. 


How much time will a van take to cover a distance of 180 km with 
speed of 60 km/h ? 


If a cyclist covers a distance of 150 m in 30 seconds . How much 
distance will he cover in 45 seconds? 


A bus takes 3 hours to reach its destination if speed is 60 km/h. 
In how much time will it cover the same distance with speed of 
70 km/h? 


A vehicle takes 3 hours to complete the distance of 210 km. 

(i) What is its speed per hours 

(ii) What is its speed in km/minute? 

(iii) ^ What is its speed in m/sec 

(iv) What distance will it cover in 4 5 hours; with the speed of 
70 km/h? 


(v) What time will it take to complete the distance of 350 km? 


REVIEW EXERCISE 6 


Findx:y:zifx:y=2:5andx:z=4: 7. 
FindP:Q@:R:S,ifP:Q=3:4,Q:R=5:6andR:S=7:8. 
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3. 


10. 


11. 


The price of ten pens is Rs. 250. Find the price of such 17 pens. 


Ten workers can complete a work in 7 days. How many workers 
can complete the same work in 5 days. 


Find xif x:526: 15. 6. Find yif7:8= y: 24 
Covert 60 km/h into m/s. 8. Convert 105 m/s into km/h. 


A car covers a distance of 30 km in 25 minutes. How much 
distance can it cover in 55 minutes? Also find its speed in 


(i) km / h (ii km / minute (iii) m / minute (iv) m / sec 


Quantity of petrol in the fuel tanks of cars A, B and C is in the 
ratio 7 : 9 : 11. If total quantity of petrol consumed by these three 
cars is 162 litres; find the consumption of each car. 


The cost of transporting goods is Rs 100 for a distance of 40 km. At 
the same rate; 


(i) Find the cost of transporting goods for 150 km. 
(ii) Find the distance if the cost of transporting is Rs 560. 


SUMMARY 


Ratio: The comparison of two similar quantities is called ratio. 


Continued ratio: It is the combination of two ratios with a common 
quantity of same size. 


Division of a quantity into a given ratio 


We divide a quantity into given ratio by the formula. 


Component of ratio x Total quantity 
Sum of ratio 


Share - 


Proportion: The equality of two ratios is called proportion. 
In Proportion, 


Product of means - product of extremes. 
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° A relation in which one quantity increases in the same proportion 
by decreasing the other quantity and vice versa is called the 
inverse proportion. 


e Time is directly proportional to the work and the number of 
workers is inversely proportional to time. 
e Speed: The ratio of distance to time is called speed. It can be 
calculated by the formula. 
Speed = pence 
Time 


The distance convered per unit time is called speed. 


e To understand the relation between distance, speed and time, the 
formula is: 


Distance - Speed x Time 


Conversion of units of speed 


° To convert km/h into m/s, multiply with a 
3600 
e To convert m/s into km / h, divide by 200 
3600 


Think Tank: The Most Wonderful Knowledge. 


Ask your friend to take any 3 digit number in the descending order of 
digits. Reverse it and then subrtact it from the original number. Again 
reverse the result and add. You tell him, "your answer is 1089". He will 
be surprised! 


732 321 
- 237 - 123 
495 198 
+ 594 +891 
1089 1089 


Similarly, try with other such numbers. 


( Unit) 
FINANCIAL ARITHMETIC 


Introduction 


In our daily life, we use different facilities provided by the state like police for 
security, government schools for education, government Hospitals for 
health etc. Government of the state provides such facilities by an amount 
which is collected from the citizen of the country and this amount is called 
tax. 


7.1 Taxes 


A fee charged (levied) by the government on a product, income or activity is 
called tax. If tax is levied directly on personal or corporate income, then it is 
called direct tax. If tax is levied on the price of goods or services, then it is 
called indirect tax. 


The purpose of taxation is to finance government expenditure. One of the 
most important use of taxes is to finance public goods and services. 


7.1.1 Property Tax and General Sales Tax (GST). 


There are many types of taxes charged by the government, such as wealth 
tax, income tax, property tax, general sales tax etc. 


Here we should study only the following two types oftaxes: 
(i) Property Tax (ii) General Sales Tax (GST) 
(i) Property Tax 
Property tax is a levy issued by a government on a person's real or 


personal property. The property is assessed to give it a value and then 
that value is taxed. 


The amount of tax on a given property may change over time leased on 
are-assessment ofthe property value. 


Property tax payments are due annually in most cases. 


It is generally paid at a flat rate of 2% but the tax rates vary, depending on 
the province. 


In our province property tax is levied and collected under Sindh Urban 
Property Tax Act 1958. 


Following properties are exempted from tax. 
1. Government owned properties. 
2. Residential building on land not over 120 square yards. 


Unit Y) 


ay One residential flat of 600 square feet or less on any floor of a 
building. 
4. Libraries, parks, playgrounds, place of worship, orphanages, 


cemeteries, crematorium etc. 


sn Properties owned by widows, orphaned children and disabled 
individuals within some specified limit. 


6. Properties listed as protected heritage under the Sindh Cultural 
Heritage Preservation Act 1994. 


Example 1. Find the property tax on a property of Rs 1,400, 000 at the rate 


of 395. 

Solution: Worth of the property = Rs 1,400,000 
Taxrate = 3% 
Property tax =? 


Formula for finding property tax = Ratex valur OE propery. 


100 
Property tax = 3960f Rs 1,400,000 = Sox 1,400,000 
_ 3 x 1,400,000 
100 
= d - 3x 14000 - Rs 42000 


Thus the required property taxis Rs 42,000. 
Example 2. A lady doctor paid Rs 9500 as a property tax at the rate of 2%. 
Find the worth of her property. 


Solution: Property tax paid = Rs 9500 
Taxrate - 296 
Worth of the property =? 


2% ofthe worth of property = Rs 9500 
1% ofthe worth of property = (Bs 2500) 


50 
100% of the worth of property- Rs [259053109] -Rs 220 E 
2 
= Rs 9500 x 50 = Rs 475,000 


Thus the required worth of lady doctor's property is Rs 475,000. 
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EXERCISE 7.1 


Find property tax on the property at the rate mentioned below: 
Property worth Rs 286,400, rate = 5%. 

Property worth Rs 1,657,900, rate = 2%. 

Property worth Rs 814,500, rate = 3%. 

Property worth Rs 234,000, rate = 1.4%. 

Property worth Rs 2,050,000, rate = 1.6%. 


. Find the worth of the property in the following when: 


Tax paid on the property is Rs 25500 at the rate of 2%. 

Tax paid on the property is Rs 35900 at the rate of 4%. 

Tax paid on the property is Rs 4800 at the rate of 5%. 

Tax paid on the property is Rs 8500 at the rate of 3.5%. 

Tax paid on the property is Rs 11,700 at the rate 1.5%. 

Find rate percentage of property tax when: 

The property tax paid is Rs 30000 and the worth of the property tax 
paid is Rs 1,800,000. 

The property tax paid is Rs 33000 and the worth of the property is 
Rs 3,300,000. 

The property tax paid is Rs 12000 and the worth of the property is 
Rs 600,000. 

The property tax paid is Rs 8676 and the worth of the property is 
Rs 433,800. 

The property tax paid is Rs 12000 and the worth of the property is 
Rs 600,000. 

Answer the following: 

What is tax? 2. Whatis the purpose of taxation? 
Explain property tax. 

Mention any four properties which are exempted from property tax. 
General Sales Tax (GST) or Sales Tax 


A sales tax is a tax paid to the Government for the sales of certain 
goods and services. Usually seller is allowed to collect funds for the tax 
from consumer at the point of purchase. 
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Sellers some times itemize the tax separately from the price of the 
goods or services, or include it in the price (tax-intensive). 

Often exemption is provided from general sales tax on certain goods or 
services. 

7.1.2 Calculation of General Sales Tax (GST) 

Since the year 2014 the rate of GST in Pakistan is 17%. 

The GST is calculated as under: 


Total GST = [tem Cost x Rate of GST 
So, Rate of GST = Total GST Tax / Item Cost 


Example: The cost of a pair of shoes is Rs 2500. The seller charges 
17% GST on the cost. Find GST levied. 


Solution: Cost of item = Rs 2,500 
Rate of GST = 17% 
Value of GST = Item Cost x 0.17 


= Rs 2,500 x 0.17 = Rs 425 
So, the GST charged is Rs 425. 
(i) To Determine the Total Cost 


In order to determine the total cost and tax inclusive of an item, the GST is 
added to the item cost. 


So, | Total Item Cost = GST + Item Cost 


In the above example; 
Item Cost = Rs 2,500 
Value of GST = Rs 425 
Therefore, the total cost of pair of shoes 
= Rs 2,500 + Rs 425 = Rs 2,925 
So, the total cost of shoes is Rs 2,925 


GST = Total Cost - Item Cost 
and Item Cost = Total Cost - GST 


7.1.3 To Determine Item Cost when Total Cost and Rate of GST is 
known. 

We know that GST is at the rate of 1796 of the item cost and is included in 

total cost. 


TE 


Unit Y) 
Let item cost = y 
Since Rate of GST 21796 = 0.17 
So, GST=0.17 x y=0.1 7y 
As we know that 
Item Cost = Total Cost - GST 


Therefore y = Total Cost-0.17 x y 
or Total Cost = y+ 0.17x = (1 + 0.17) y 


or 1.17 y = Total Cost 
ör y — Total Cost 
1.17 
Hence, |Item Cost E , Where Rate of GST is 1796 


Example 1: A washing machine is sold for Rs 15,912, inclusive of 
GST. Find the cost of washing machine excluding GST when rate of GST 
is 17%. 
Solution: 
We know that 
Total Cost 

1.17 


Item Cost = 


In this problem: 


Cost of washing machine = Item cost = ? 


Total cost = Rs 15,912 
Rate of GST = 17% = 0.17 
So, Cost washing machine = Rs [i21 = Rs 13,600 


Thus, the cost of washing machine (exclusive of tax) is Rs 13,600. 


Example 2: A company pays Rs 380 as GST on the services of cost Rs 2,180. 
Find the rate ofthe GST. 
Solution: 

GST 


We know that: Rate of GST = —————— 
Item Cost 


Unity 
Here we have to find Rate of GST =? 


(GST) Paid = Rs 380 
Item cost = Service cost = Rs 2,180 


So, Rate of GST - .Rs 980. 20.17 = 17. 1796 


Rs 2,180 — 100 © 
Thus the Company paid 1796 GST. 


Example 3: A Gas company charges Rs 3,212 as gas charges from 
consumers. Find the amount of GST at the rate of 1796, paid by the 
consumers. 


Solution: 
We know that 
GST = Item Cost x 17% 
Here GST = ? 
Item cost = Gas charges = Rs 3,212 
Rate of GST = 17% 
So, GST=Rs3,212x17% = Rs3,212 x 0.17 


= Rs 546.04 = Rs 546 
Hence GST paid by the consumer is Rs 546. 


Example 4: Mr. Adam paid Rs 595 as GST at the rate of 17% on the 
purchase ofa shirt. Find the cost of the shirt exclusive of GST. 
Solution: 
We know that: GST = Item Cost x 17% 
Here Cost of shirt = Item Cost = ? 
GST = Rs 595 
Rate of GST = 17% = 0.17 


So, 595 = Cost of shirt x 0.17 
: Rs 595 
fsh = X 272- 
or Cost of shirt 0.17 Rs 3,500 


Thus the cost of shirt is Rs 3500. 


Example 5: A person purchased some furniture items worth Rs 77,950 
including GST. Find the actual cost of the furniture items and amount of 
GST at the rate of 17% paid by him. 
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Solution: 


Here; 


Now, 


Item Cost = Cost of Furniture = ? 
Total Cost of Furniture items = Rs 77,950 
Rate of GST = 17% = 0.17 


: . _ Total Cost - 77,950 
Cost of Furniture items = ULT Lae 


Rs 66,623.93 = Rs 6,6624 
Amount GST = 66624 x 0.17 
= Rs 11,326.08 = Rs 11,326 


Thus the toal cost of furniture items is Rs 66624 and the amount of GST is 


Rs 11326. 
EXERCISE 7.2 
1. The cost of a parker pen is Rs 875. Find the GST charged 


on it at the rate of 17%. 


The cost of a mobile is Rs 4,850. Find the GST 
at the rate of 17%. 


The total cost of cosmetic items is Rs 14976. Ifthe actual cosmetic item 
costis Rs 12,800, find the amount of GST. 


A microwave costs Rs 15200. Rate of GST is 17% charged on it. Find 
the amount of GST and total cost of the microwave. 


Abdullah purchased a three piece suit of cost Rs 7,800. Find the 
total cost and amount of GST at the rate of 17%. 


A refrigerator is sold inclusive of 17% GST for Rs 35,375. Find the 
actual cost of the refrigerator. 


A person purchased a dishwasher for Rs 61,000 inclusive 17% 
GST. Find the cost of dishwasher excluding GST. Also find the amount 
of GST. 


Ms. Alia paid Rs 2,720 as GST at the rate of 17% on the purchase of a 
decoration piece. Find the cost of decoration piece exclusive of GST. 
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9. An electric company charges Rs 1547 GST on the 
consumption of electricity of the cost Rs 9,100. Find the rate of GST. 


10. The cost of a shirt excluding tax is Rs 2,560, and the amount of 
GST on itis Rs 436. Find rate of GST. 


7.2 PROFIT AND MARKUP 

7.2.1 Explain profit and markup 

Profit 

Profit is the amount of gain received from any business, after deducting all 
cost and expenses from the total sale. 

Profit is also referred as net profit or net earning. 

So, profit is the difference between Selling Price (SP) and Cost Price (CP). 


i.e Profit = Selling Price — Cost Price 


In our daily life, we often borrow money from our friends and relatives to buy 
a thing that we repay them after a certain period. Some banks and retail 
organization also provide the same services and charge an additional 
amount called markup. 


Markup 


7.2.2 Find the rate of profit and markup per annum 


Profit Rate 


Profit rate is a profitability ratio that shows the relationship between 
gross profit and total net sales revenue. It is a common measure to evaluate 
the operational performance ofthe business. 


In other words, itis the percentage ofincome that is profit. 


Gross Profit 
Net Sale 
Gross profit - Net Sale - Cost of goods 
So, Selling Price = Cost Price + Cost Price x Profit Rate 
= Cost Price (1 + Profit Rate) 


SP = CP (1 + Profit Rate) 


Selling Price 
1 + Profit rate 


SS 1 1 7 


Profit Rate = x 100 


and 
Cost Price = 
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Example. Find the profit rate when gross profit is Rs 400 and net sale is 


Rs 1600. : 
Solution: profit Rate = TOSS Profit. , 100 
Net Sale 
_ 400 
= 1600 " Pi 
400x400 _ 
1680 
AF 


Thus Profit Rate = 25% 
Markup of per annum 


25 


Usually, we calculate the markup as a percentage of the actual amount paid 
for the things. This is called the markup rate and paid amount itself is 
called the principal. 


Example: Find the markup on a principal amount of Rs 50,000 for 2 years 
at the rate of 12%. 


Solution: 


_PxRxT _ 50000 x12x2 _ 50009x12x2 
Markup = —100 ^ 100 ~ 1e, Rs 112,000 


Activity 1. Find the missing quantities by using formula. 


Profit = S.P - C.P 
S.P = C.P + Profit 
S.P — Profit = C.P 


Profit Rate = Eft x 100 


10% S.P = C.P (1 + Profit rate) 
Profit Rate = P28 x 100 
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Activity 3: 
Find the missing quantities by using the formula. 


sav Markup] Principal [Time Period [Markup rate Formula used 
a [—] ese 


7.2.3 (i) Solve reallife problems involving profit 
Consider the following examples: 


Example 1: A person purchased a certain item from wholesaler for Rs 400. 
Then he sells it to a consumer for Rs 700. What is his profit? Also find his 


profit rate. 
Solution: 
We know that Profit = Selling Price - Cost Price 
Here, Profit = Rs 700 - Rs 400 = Rs 300 
Now Profit Rate S EDU x 100 
Cost Price 
or Profit Rate = 300 x 100 = 759; 


Thus the profit rate is 75% and his profit is Rs 300. 


Example 2: A computer software retailers uses a profit rate of 45%. 
Find the selling price of an electronic computer game that costs the retailer 
Rs 1250. 
Solution: 
We know that 

Selling price = Cost price (1 + Profit Rate) 
Here, Selling price = ? 

Cost price Rs 1250 
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Profit Rate = 45% =0.45 

S.P = C.P (1 + Profit Rate) 
So, Selling Price =Rs 1250 (1 + 0.45) = Rs (1250 x 1.45) = Rs 1812.50 
Thus the Selling Price of the computer game is Rs 1812.50 


Example 3: A shoes store uses a 40% profit rate on cost price. Find the 
cost of a pair of shoes that is sold for Rs 2,630. 


Solution: 
We know that 

Selling price = Cost price (1 + Profit rate) 
Here, Cost price = CP=? 


Selling price = Rs 2630 


Profit Rate = 40% = 0.4 
S.P = C.P (1 + Profit Rate) 


So, 2630 = CP(1+0.4) 
B 263 _ 
or C.P = Rs T4 ^ Rs 1,878.57 


Hence the cost of a pair of shoes is Rs 1,879. 
Remember: The profit is also calculated as a percentage ofthe original cost 
price, 

Profit 


Cost Price " 100 


Profit Rate - 
Profit is used to determine the price in which the goods should be sold. 
Thus there are in fact two different ways to analyze the cost and 
profit of a product or service in small business. 


Example 4: A Tile company has Rs 1,500,000 of sales in the previous 
month. As well as sale returns (means the sale returned back by the 
consumer due to some reasons) of Rs 45,000, a cost of goods sold for 
Rs 650,000 and administrative expenses of Rs 470,000. Calculate the 
net profit percentage of the company. 


Solution: 
Gross Profit 


We know that: Profit Rate = TF Sale x 100 


ULIi7J) FINANCIAL ARITHMETIC 


Here, Net Sale = Rs 1,500,000 (Sales) - Rs 45,000 (Sale returned) 
- Rs 1,455,000 


Gross Profit - Rs 1,455,000 (Net Sale) - [Rs 650,000 (Cost of goods) 
— Rs 470,000 (Administrative expenses)] 


- Rs 335,000 
Formula: Profit Rate = EL x 100 
Net Sale 
So, _ 835,000 335-000 x 100 _ 6700 4, 
Profit Rate 1,455,000 x 100 1,455000 291 23% 


? 
291 


The profit percentage of Tile Company is 23%. 


EXERCISE 7.3 


1. A retailer pays to its whole-saler Rs,1860 for a Helmet and then 
he sells it to consumer for Rs 2,650. What is the markup rate and 
his profit. 

2. A Shopkeeper sells a microwave oven for Rs 6700. Find th markup 
rate and his profit if the cost price of microwave oven is Rs 6250. 

3. A retailer uses markup rate of 65% on the computer accessories. 
Find the selling price if the cost ofa certain accessory is Rs 1520. 


4. The cost price of a certain novel is Rs 1,100. Find selling price of 
the novel at 66% markup rate. 


5. A Mobile Phone company uses a markup rate of 55% on the cost 
of each mobile phones that cost Rs 2,260. Find the selling price 
ofthe mobile phone. 

6. A mobile phone company uses a 45% markup rate. Find the cost 


ofa unit that sells for Rs 4785. 


T. The markup rate on the selling price of a calculator that is 
Rs 1,230 is 50%. Find the cost price of the calculator. 


8. A stationer uses a markup of 6096 on each item that he sells. 
Rs 144. Find the cost price ofthe item. 
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9. A home-based small business brings in Rs 25000 a month in 
sales of baby clothing and accessories. The cost of goods sold 
including overhead add up to Rs 10550. Calculate the net profit 
percentage. 

10. A certain business has Rs 2,500,000 of sales in one month. Sales 
returns of Rs 15,000. The goods sold were of cost 505,000 and 
overhead expenses of Rs 580,000. Calculate the profit rate 
percent. 

11. A medicine company has 1,850,000 of sales in the previous month. 
The sale returns of Rs 85,000. The medicines sold were of cost 
850,000. The administrative expenses are of Rs 550,000. Calculate 
the net profit percentage of the company. 

7.2.3 (ii) Solve reallife problems involving markup. 

Suppose ‘P’ is the principal amount, *T" is the time period and ‘R’ is the 

markup rate. Then the amount of markup will be: 


Markup - A 
In the same way we can find: 
— Mark up x 100 Mark up x 100 
P 1A = = ———— M 
rincipal Amount TxR , Rate of markup PxT 
and Time period - Mark up x 100 
PxR 


Consider the following examples: 
Example 1. A person borrowed a loan of Rs 280,000 from a bank at the 
markup rate of 1296 per annum. Find the value of markup, ifthe time period 
is 2 years. 
Solution: 

Principal amount = Rs 280,000Markup rate = 12% annum 

Time period (T)=2 years Value of Markup - ? 


Formula: 
_ RxPxT _ 12 x 280,000 x 3_ 
Valueofthemarkup = “100... 100. Rs 67,200 


Thus the value of the markup is Rs 67,200. 


Example 2. Aslam borrowed a loan of Rs 450,000 from a retail organiser for 
292 days at the rate of 10% per annum. Find the value of markup. 


1 A 
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Solution: 
Principal (P) = Rs 450,000, Markup rate (R) = 1096 per annum, Markup = ? 


. TE _ 292 2E 
Time period = 292 days = 365 Year= 5 year 


By using the formula: Markup- Rx A 
10 x 450,000 I 10 x 450,000 x 4 
=- W68- — —^ Rs — le00 x ^ Rs 36,000 


Thus the value of markup is Rs 36,000. 
Example 3. On a bank loan, calculate the markup on a principal amount of 
Rs 87,600 for 20 months atthe rate of 12.596 per annum. 
Solution: 
Principal amount (P) - Rs 87600 Markup rate (R) = 12.5% 
Time period (T) - 20 months - + year = 2 years 
Markup =? 


By using the formula: Markup = SET 
5 


12.5x3 xP _ 12.5 x 5 x 87600 
100 400 x & 
Hence the markup is Rs 18,250 


EXERCISE 7.4 


1, Qasim bought a car is Rs 450,800 from a bank loan on instalments at 
the markup rate of 12% per annum. Find the sale price of the car, if 
the time period is 3 years. 


Markup = = 18250 


2. Najma bought a golden ornament set for Rs 1,75500, on installments 
at the markup rate of 10% per annum. Find her sale price of the set if 
the time period is 9 months. 


3. Shazia sold his mobile phone for Rs 16,900 and got 15% markup rate 
per annum. Find her markup where the periodis 219 days. 


4. If 15% markup on a colour T.v set is 8,500 for 17 years. Find the cost 
price of the colour T.v set. 
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Find the missing quantities by using formula: 


Ce ne [ Om — 
m [mmee Dmseme[ | 
b [mem |. [nee [me 


7.3 ZAKAT AND USHR 
Zakat and Ushr Ordinance 1980 


In Pakistan, Zakat Councils are responsible for collecting and 
distributing Zakat and Ushr. The Ministry of Religious Affairs overseas 
the Zakat Councils. The collection and distribution of Zakat 
and Ushr system was enforced in 1980. 


7.3.1 Define zakat and ushr 
(i) Zakat 


Zakat is one of the five pillars of Islam. It has been mentioned along with 
Salat in Quran. 


Zakat is obligatory on every Sahib-e-Nisab muslim who possesses wealth 
in excess of Nisab that is 87.48 grams or 7.50 tola Gold; or 612.36 grams 
or 52.50 tola silver, excluding his needs for a complete lunar year. 


The zakat is paid after a complete lunar year at the rate of 2.5%. 
Zakat = Annual saving x 2.5%. 
(ii) Ushr 


Ushr is paid on compulsory basis at the rate of 5% (or 10%) of 
the produce by every land owner, grantee, allottee, lessee, lease-holder 
or land holder. 
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An individual farmer is exempted from ushr if he is a ‘mustahiq’ or 
his produce is less than ‘Five Wasaqs or 948 kg (approximately) of 
wheat or its equivalent in value’. 

If the farm or garden is watered naturally by rain or spring water or 
river or stream water, tenth part or 1096 is obligatory, and if farm or 
garden is irrigated by artificial means like well, tube well, canals etc. 
twentieth part or 5% is obligatory. 

(iii) Distribution of Zakat and Ushr 

Zakat is paid: 


e tothe poor and needy. 
e tothose who are in bondage and debt and for wayfarer. 
e tothose who are employed to administer the funds. 


7.3.2 Solved problems related to zakat and ushr. 
Example 1: After a whole year a business man has saved Rs 80,000 
in cash. He hasa cash in Bank of Rs 600,000. Find the Zakat due on him. 
Solution: 

(i) Savingincash - Rs80,000 

(ii) | Cashinbank = Rs600,000 
Total saving of the businessman = 80,000 + 600,000 


- Rs 680,000 


Amount of Zakat due on him = Rs 680,000 x 2.5% 
M 2.5 . 
= 680,000 x 100 Rs 17,000 


the Zakat due on the businessman is Rs 17,000. 
Example 2: A household woman has gold ornaments of value of 


Rs 500,000. She also saved an amount of Rs 25,000 from daily life 
expenses. Find the Zakat due upon her. 


Solution: 
Total amount = Rs 500,000 + Rs 25,000 = Rs 525,000 
So, Zakat = Rs525,000x2.5% 


- 2.9 . 
= Rs 525,000 x 755 = Rs 13,125 


Thus, she has to pay Rs 13,125 as Zakat. 
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Example 3: Farah paid an amount of Rs 9,000 as Zakat. Find the saving on 
which she paid the Zakat. 


Solution: 


We know that: Amount of Zakat = Annual saving x 2.5% 
9,000 = Annual saving x 0.025 


Annual saving = oe = Rs 360,000 


Thus she had an annual saving of Rs 360,000. 


Example 4: A landlord produces 3,000 kg of wheat and vegetables of 
worth Rs 25,000. Find the amount of Ushr due upon him at the rate of 
5% and the rate of wheat is Rs 30 per kg. 


Solution: 


So, Ushr = Total value of Produce x 5% 
Value of 3,000 kg wheat at Rs 30 per kg 


= Rs (3,000 x 30) = Rs 90,000 
Total value of wheat and vegetable = Rs 90,000 + Rs 25,000 
= Rs 115,000 
Amount of Ushr = Rs 115,000 x 5% 
= Rs 115,000 x >- = 115,000 x 0.05 


100 
= Rs 5,750 
The landlord has to pay Rs 5,750 as Ushr. 


EXERCISE 7.4 


Í A person holds an amount of Rs 500,000 for the whole year. Is he 
sahib-e-nisab? Ifyes, find the amount of Zakat he has to pay. 


2. A salaried person possess Rs 200,000 and 3 tolas of pure gold. 
Find the Zakat to be paid by him. Rate of gold is Rs 47,400 per tola. 


3. A lady doctor possesses ornaments of worth Rs 500,000 and saved 
Rs 150,000 in the whole year. Find the amount of Zakat due upon 
her. 
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4. A business man paid Rs 20,500 as Zakat. Find his saving for the 
whole year. 


5. A farmer pays Rs 10,000 as Ushr. Find the value of the crop he 
produced. Rate of Ushr is 596. 


O. A farmer produces 15,000 kg of sugarcane. Find his amount of 
Ushr at the rate of 5%. The rate of sugarcane is Rs 5.25 per kg. 


7. Jumman exports oranges of his garden for Rs 5,000,000. Find the 
amount of Ushr at the rate of 5%. 


8. Kamil produces 1,500 kg of wheat on one part of his land 
and 1,200 kg of rice on the other part of his land. Find the amount 
of Ushr at the rate of 5%. The rate of wheat is Rs 30 per kg and 
rate of rice is Rs 65 per kg. 


REVIEW EXERCISE 7 


i The cost of a mobile phone is Rs 8,500. The seller charges 17% 
GST on the cost. Find sales tax levied. 


2, An imported LCD TV is sold for Rs 55,800 inclusive of GST. 
Find the cost of LCD excluding tax. GST rate is 17%. 


3: An electric company charges Rs 16,750 as electric charges from 
consumer. Find the amount of GST at the rate of 17%, paid by the 
consumer. 


4. A person paid Rs 16,989 as GST at the rate of 17% on the 
purchase of room-set. Find the cost of room set exclusive of GST. 


5, A business man gets loan of Rs 1,700,000 from a bank at the markup 
rate of 12.5% per annum. Calculate the markup for a period of 17 
years. 


6. The markup paid to a bank by a lady doctor is Rs 2850. The period is 6 
months and the markup rate is 1296. Find principal amount 


T. A senior citizen deposits an amount of Rs 500,000 in a bank. Find the 
his markup when the markup rate is 10% and the time period is 2 %2 
years. 


LL 
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A car dealer uses 35% markup rate on costs. Find the cost of a 
car that sells for Rs 1,051,000. 


After a whole year a business man saved Rs 95,000 and has a 
stock of Rs 500,000. Find the zakat due on him. 


A lady teacher has gold ornaments of value 400,000 rupees. 
Her annual is an amount of Rs 45,000. Find the Zakat due 
upon her. 


A gentleman paid an amount of Rs 12,500 az Zakat. Find his amount 
on which he paid the Zakat. 


A farmer produces 5,000 kg of wheat and vegetables of worth 
Rs 48,000. Find the amount of Ushr due upon him at the rate of 
5% . The rate of wheat is Rs 35 per kg. 


A farmer pays Rs 2,000 as Ushr. Find the value of the crop he 
produced. Rate of Ushr is 596. 


SUMMARY 


TAX is a fee charged by a government on a product, income, or 


THE PURPOSE oftaxation is to finance government expenditures. 


PROPERTY TAX is a fee charged by a government on a person's 


GENERAL PROPERTY TAX = 2% of taxable income 
GST = Item Cost x Rate of GST. 
Rate of GST in Pakistan is 17%. 


TOTAL ITEM COST = General Sales Tax (GST) + Item Cost. 


Total Cost 
1.17 


PROFIT = Selling Price - Cost Price. 


Profit 
Cost Price 


ITEM COST = 


Profit Rate = x 100 


Unit Y) 


Markup Rate = E 


100 
period. R means markup rate per annum. 


SELLING PRICE = Cost Price (1 + Markup Rate) 


Gross Profit 
Net Sale 


ZAKAT is obligatory on every sahib-e-nisab muslim. It is an Islamic 
tax which is paid on the weather which remains with a person for a 
complete years. 


NISAB: Gold 87.48 grams or 7.5 tola 
or Silver 612.36 grams or 52.5 tola 


ZAKAT RATE is 2.596 

USHR is paid by the farmer or land owner. 

USHR NISAB is value of 948 kg wheat or 5 wasaqs. 
USHR RATE is 5% or 10% of the land produce. 


where P means principal amount, T means time 


PROFIT RATE - x 100 


000 OQ 


0000 O 


Think Tank: The Most Wonderful Knowledge. 


Can you imagine that you can get the same result even if you change 
the style of operation? 


It is unimaginable but still you will observe that 


Í nequ 
15*x3-175 


l. g-7l. 
d p=TS 


Tu 


0; 


Be careful! Don't make it a rule every time. 


( Unit) 
3; WENN EXPRESSIONS 


Introduction 

Algebra is a used to create mathematical models of real-world situations 
and to handle problems that we can't solve using just arithmetic. Instead of 
using numbers or words, algebra uses symbols to make statements about 
things. In algebra, we often use letters to represent numbers. 


8.1 ALGEBRAIC EXPRESSIONS 
We have already learnt in previous class that an algebraic expression 
consists of terms which are connected by the operation of addition (*) and 
subtraction (-). 
For examples: 4x+5y+3,6a+5b-4,5m+6x2pxq 
8.1.1 Define a constant as a symbol having a fixed numerical value. 
A symbol having a fixed numerical value is called a constant. 
For example, 3, 8, 12, ... etc are all constants. 
8.1.2 Recall variable as a quantity which can take various numerical 
values. 
(a) Variables 
These are represented by symbols or letters. For example, xis the number of 
rupees in the pocket of a student. It can take values in rupees 5, 10, 35, 50 
etc. 
(b) Coefficients 
Coefficient is the number multiplied by a variable or variables. 

In3x, the coefficient is 3. 

In 5gz, the coefficient is 5. 
8.1.3 Recallliteral as an unknown number represented by an alphabets 
The letters or alphabets that we use to represent unknowns are called literal 
numbers. For example, area of square can be calculated by multiplying its 
side by side i.e Area of square A = side x side or A=Sxs. 
Similarly area of a rectangle can be calculated by multiplying length and 
breadth i.e 
Area = Length x Breadth or A - lx b. In the above example, sis used for side, l 
is used for length and bis used for breadth. 
Thus s, land betcrepresent the unknown quantities. 
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8.1.4 Recall algebraic expression as a combination of constants and 
variables connected by the signs of fundamental operations. 


We know that an algebraic expression is the combination of variables and 
constants connected by the signs of fundamental operations i.e. +, -, +, x. 
For example, 


(a)  2x*3y (b)2x-*5y-*3y (c) 5a+bt+3c and (d) 4mxn-2q 
are some algebraic expressions. 


8.1.5 Define polynomial as an algebraic expression in which the powers 
of variables are all whole numbers. 


In algebra polynomial represents an algebraic expression containing a 
single term as well as two or more than two terms. 


For a polynomial, the exponents of the variables must be the whole 
numbers. For example 6, 7, 2x, 4x, x + 5, y + 3, 3x + 3x° + x+ 2 are 
polynomials but y+ -L , x? + 1, ++ y$ * 3etc, are not polynomials because 
their exponents ofvariables are not whole numbers. 


Thus an algebraic expression in which the exponent is a whole number is 
called a polynomial. 


Therefore we define a Polynomial as: 


An algebraic expression consisting of one or more terms, each of which 
exponent (index) of variable is whole number is called polynomial. 


8.1.6 Identify a monomial, a binomial and a trinomial as a polynomial 
having one term, two terms and three terms respectively. 


1. Monomial: 


An expression having one term is called monomial or simple expression 
i.e. 2, 3x, 4ab etc. 


2. Binomial: 


An expression having two terms is called binomial i.e. x + y and 3a- bx, 
2 
X Fox Ete. 


3. Trinomial: 


An expression having three terms is called trinomial i.e. a + 2a — b, 
2x+3g+4z and X * X * x. 


E 
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Examples of polynomials: 


Polynomial | Number of terms 


Activity: Identify and tick (Y) the given polynomial is a monomial, a 
binomial, or trinomial. 


8.2 OPERATIONS WITH POLYNOMIALS 


8.2.1 Add two or more polynomials: 


Addition of polynomials: 
Let us solve some examples to understand the addition. 
Example 1: Add 7a and 3a 


Solution: 7a + 3a- (7 + 3) a, [Distributive Property of Multiplication] 
- 10a 
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Example 2: Add 6ab, 5ab and - 7ab 


Solution: Horizontal Method 
6ab + 5ab- Tab = 


Vertical Method 


(6 + 5- 7) ab - (11- 7) ab = 4ab 


In vertical method, similar terms are written one below the other and their 


coefficients are added and simplified. 


Example 3: 
Add 3a + 2b and 2a + 5b 
Solution: Horizontal Method 


(3a + 2b) + (2a + bb) 
= 3a + 2b + 2a + 5b 
= 3a + 2a+ 2b+ Sb 
=(3+2)a+(2+5)b 
= 5a + 7b 


Vertical Method, 


3a+ 2b 
2a+ 5b 
5a+ 7b 


Example 4: 
Add 6a°b - 3ab and 4d! b + 3ab’ 


Solution: Horizontal Method 
(6a ^b - 3ab’) + (4d b + 3ab’) 

= (6aà^b + 4a! b) + (- 3ab’ + 3ab’) 
= 10@°b+ 0 

= 10@°b 


Vertical Method, 


6a b - 3ab? 
4gb + 3ab’ 


10a@b+0 or 10a’°b 


In vertical method the given expressions are written one below the other in 
such a way that the similar terms are in one and the same column. Then 
these similar terms are added. This gives the addition of the given 


expressions. 


If the sum of the coefficients is zero, then the whole term 
becomes zero. 


EE INN 
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EXERCISE 8.1 


A. Add the following: 
(1) 5a, 8a (2) a, a (3 - 12x, -2x 
(4) 9ab, -Tab (5) 8y, 3y, -4y (6) 6x +2x+4,3x +5x 
B. Find the sum of: 
(1)  2a+ 3b, 6a+ 5b (2) 3x - 4y, 4x + 6y 
(3 2a-3b, 4a + 5b, 5a- 8b (4) ab + 4cd + 6ad, 8ab + 5cd + 6ad 
(b]. 4.5a+ 5.7b + 3.2c, 3.5a + 1.3b + 2.8c 
(6) 1.7a + 3.2b + 4.9c, 4.3a + 3.2b + 3.1c, 6.0a + 9.6b + 3.0c 
(7) 6a+11b+ 10c, 13a + 9b + Sc, 8a + 7b * 12c 
(8) 4a+ 6b+ oc, a+ 5b + Sc, 3a+ 7b+7c 
(9) 2a+ 3b+ 4c, 6a + 8b + 4c, 3a + 2b + 3c 
(10) 14e- 15f* 10g, 13e + 14f-g, - 5e + 3g 


8.2.2 Subtract a polynomial from another polynomial 
We know that the operation of subtraction is the inverse operation of 
addition. According to the rules of directed numbers: 
5-2=5+(- 2) 
and a-b=a+(-b) 
This means that to subtract b from a, we add the additive inverse of 
b, i.e. —b to a. 


Thus, to subtract one expression from the other, we change the signs 
of the terms of the expression to be subtracted and then add them. 


Example 1. Subtract 


2a + 5b from 3a + 8b Horizontal method 
(3a + 8b) - (2a + 5b) 

= 3a+ 8b-2a- 5b 

3a- 2a + 8b- 5b 


Vertical method 
Solution: 3a + 8b 


- 2a + 5b = (3-2)a*(8-5)b 
la + 3b ora+ 3b DU 
-aqt3b 
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Example 2: Subtract 2x + 3y- 4z | Example 3: Subtract 4x- y+ 2 


from 3x - 2y * 5z from the sum of 3x * 8y * 1 and 
Solution: 3x-2y + 5z nodi: nie 

+ 2x - 3y y 4z Solution: 3x + 8y + 1 

TTT 2x + 3y - 6 
x- Sy + 92 SS 
= Sum: 5x + lly- 5 

+4x 7Y + 2 

Difference: x + 12y- 7 


EXERCISE 8.2 


Subtract the second expression from the first expression. 

(1) 8a, 5a (2) —7ab, 12ab (3 4a, -8a 

(4) 6a+7b, 2a+3b (5) 9a+11b+ 15c, 5a+ 3b-6c 

(0 9c+ 8d+ 6e, 3e-—5c+ 4d 

(7) 18x+ 16y + 122, lOx * Oy + 8z 

(8) 14a + 15b + 16c, 8a + 10b- 2c 

(9) 3x *25ab + 21bc, 4X + 18ab - 6bc 

(10 5Sa+4ab+ 2b, 4a + 3ab + b 

(11) Subtract 10a + 10b + 17c from the sum of 13a + 8b + 12c 
and 9a + 3b + 5c 

(12) What should be added to 2x + 5y to get 6x + 8y? 


8.2.3 Find the product of: 
e monomial with monomial 
e monomial with binomial and trinomial 
e binomial with binomial trinomial. 
I. Multiplication of monomial with monomial 


While multiplying monomials, the coefficients and variables in each of 
the corresponding terms are multiplied separately. 


AS OGG4 
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Example 1: Find the product of 2a and 3a 
Solution: 2a x 3a 


= 2x3xaxa = 6a” = 6a 
Example 2: Find the product of 3ay' and 7a’ y 
Solution: 3ay x 7a y = 3x7xaxaxyxy 
= 21 x a^? x y” Z 21a y 


II. Multiplication of monomial with binomial. 
Example 3: Multiply (a + b) by 3 
Solution: Horizontal Method 


3x(at+b) = 3xa*3xb = 3a-*3b 
Vertical Method 
a+b 
x 3 
3a+ 3b 
Example 4: Multiply 2a + 3b by a 
Vertical Method. Horizontal Method. 
Solution: 2a + 3b a x (2a + 3b) = 2a’ + 3ab. 
2a’ + 3ab 


III. Multiplication of monimial with trinomial 
Example 5. Multiply (x + y + 2) by 4x 


Solution: 
Vertical Method. Horizontal Method. 
x cgtE 
+yt 
um 4x (x * y * z) 
4X + 4xy + 4xz = 42° + 4xy + 422 


IV. Multiplication of binomial with binomial. 
Example 6: Multiply 3e + 5f by 4e + 2f 


Solution: 
Vertical Method. Horizontal Method. 
(3e + 5f) x (4e + 2f) = 3e (4e + 2f) + 5f (4e + 2f) 
3e + 5f - 126€ * 6 ef * 20 ef - 10 f^ 
x 4e + 2f 
12e + 20ef— — — —— (Multiply both terms of first expression by 4e) 
+ 6ef + 10f^—— (Multiply both term of first expression by 2f) 


12e + 26ef + 10f^ 
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V. Multiplication of binomial with trinomial. 
Example 7: Multiply 2x! - 3xy + 4 by x + y 
Solution: Vertical Method 
2x - 3xy + 4 
x x ty 
2x ' —- 3xy* 4x 
+ 2xy - 3xy + 4y 
2x7- xy t+ 4x- 3xy + 4y 
Horizontal Method 
(x + y) (2x°-3xy+4) = x(2x°-3xy+ 4) + y (2x°- 3xy + 4) 
= 2x°- 3x'y + 4x + 2x'y - 3xy’ + 4y 
= 2x°- 3x’y + 2x'y + 4x- 3x’y + 4y 


2x'- xy + 4x - 3xy’+ 4y 


EXERCISE 8.3 


I. Find the product of the following expressions: (Monomial with 
monomial) 
(1) 15a, 8a (2) 9a, 6b (3) 10a’, 2a” (4) 4c, 8cd* 


(5) 6a°b,-5b° (6) -3a, 2b, -3 (7) 4m?, -5m’, 3m (8) -6xy, 3X y^, 2xy 


II. Find the product of following expressions: (Monomial with 
binomial. 

(1) a+b,9 (2) x- y, -4y (3) 2m? - 3^, -5mn 

(4) 3xy + 2xy', -6xy (5) 6lm - 4mn, 3f min (6) -5bc + 3cd, -2bcd 

III. Find the product of the following expressions: (Binomial with 
binomial). 

(1) 8c* 12d, -3c* 2d (2) at+b,a-b (3) @+b,a-b 

(4) 3x-2y, 2x * 5y (5) 2lm + 3mn, - 2m + 3n (6) 8 pd — 3p'q, 2pq 


a o NEN: 


Uis) 


IV. Find the product of the following expressions (Monomial with 
trinomial). 

(1) 2a-3b+ 4c, 2abe (2) a’ +b -c’,ab (3) mn+ mn —-mn’,- mn 

(4) £- 6xy + 9y, - 3xy (5) 2p' - 3pq + d, 4pqr (6) xyz + x y - yz, xyz 

V. Find the product of the following expression (Binomial with 
trinomial). 

(1) 1+ 2x-3x, 1-x (2) 8c* 12d- 6e, c - d (3) &"-ab-bP,a-b 

(4) £ -5x*4,3x-4 (5 d^"-2db«bP,d-b (6 3pq* 2pd-dr,p-qd 

8.2.4 Simplify algebraic expressions involving addition, subtraction 

and multiplication. 


We have already learnt addition, subtraction and multiplication of algebraic 
expressions. We will learn to simplify the expressions involving these 
operations through following examples. 


Example. Simplify: (i) 3x (x + 2y) + 4x - 7xy 
(ii) 2x + ( (3x + y) 239 - y) - (6x -23 } 
Solution: 
(i) 3x (x + 2y) + 4X - 7xy 
= 3x + Oxy + 4x - T7xy 
= 3x + 4X + Oxy - 7xy 
= 7x - xy 
Solution: 
(i) | 2x + { (3x + y (2x - y - (6x + 2x } 
2x + { (3x + y) (2x - y - (6x + 2x } 
2x + { (3x Qx- y) + y (2x - y - 6X - 2x} 


= 2x*í6x -3xy* 2xy- y - 6x -2x} 
= 2x*í(-xy-y -2x) 

= 2x-xy-y'-2x 

opu 


Uis) 


8.3 Algebraic Identities 
Recognize and verify the algebraic identities. 
An algebraic identity is a simplified form consisting of the algebraic 
term which provide us with a rule to solve any algebraic expression. 
Identities are some such results which are repeatedly used in algebra. 
Wecan easily find the product of expressions by using these identities. 
8.3.1 Verify: (x+ a) (x+ b) = x^*(a* b) x ab 
Verification: (x+a)(x+b) = x *(a*b)x*ab 
LHS = (xtajxtb) = xx(x+a)+bx(x+a) 
= x’+ ax+ bx*ab 
= x°+(at+ b) x * ab- RHS 
Thus LHS = RHS. 
Hence verified. 

By this identity we can multiply two linear expressions quickly. 


Hence, (x+ a) (x+ b) x *(a* b)x*ab 


We can also verify it by using geometrical shape. 


10 2 
The expression can also be worked out 
10 100 20 as follows, without drawing a graph 
(10 + 4) (10 + 2) = 10° + (4-2) x 10* 4 x2 
=100+6x10+8 
100 + 60 + 8 
uo 7” 


The expression (x + 4) (x + 2) is expanded as shown: 


(x + 4) (x + 2) 2x?! + Ax * 2x * 8 
=x°+6x+8 
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Similarly, we can verify: 


(i) (x + a) (x- b) = x * (a- b x- ab 
(ii) (x- a) (x + b) = x°- (a-b) x- ab 
(iii) (x-a) (x- b) = x'-(a* b x+ ab 


Example 1: Verify: (x + 2) (x + 3) =x°+5x+6 
Verification: 
LHS: (x*2)(x*3)2 x'*(2*3) x * (2) x (3) 
x *5x*6-RHS 
Thus LHS RHS Hence verified 
Example 2: Verify: (x - 2) (x+ 3 - x * x- 6 
Verification: 
LHS: (x- 2) (x+3)= x'* (-2+3) x* (C2) x (3) 
= x°+x-6=RHS 
Thus LHS = RHS Hence verified 
Example 3: Verify: (x - 2) (x - 3) = x°-5x+ 6 
Verification: Using identity: 
LHS: (x-2)(x-3) = x’+ (2-3) x + C2) x C3) 
x'—5x*6-RHS 


Thus LHS = RHS Hence verified 
I. Simplify: 
(1) 5a-2a(3 * 4b) (2) 7m -4m(5-6n) 
(3) 6x(2x(3x - 4) - (6X + 8y)! (4) 3x- ((2x + y) Qx- y) - (4X + 
2y)} 
II. Verify the following. 
(1) (x +3) (x +4) =x + 7x * 12 (2) (x+ 5) (x+6)=x + 11x+30 
(3) (x + 2) (x-4) =x -2x-8 (4) (x-3)(x*4)- Xx * x- 12 
(5 (x-5) (x-4) =x -9x+ 20 (6) (x- 7) (x+ 8) =x * x- 56 
(7) (x-9)(x*2)2 x -7x-18 (8) (x-1)(x*9)-x *8x-9 


(9) (x-2) (x+ 5) » x€ * 3x- 10 
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8.3.2 Verify (a + bř = (a + b (a + b) = æ + 2ab* b^ 
Geometrical verification: Consider the area of a square whose side 
is (a * b) 
a+b 
The area of the square whose sides are 
(a+ b) is equal to the sum ofthe areas of P, Q, 
Rand S. 
LHS = (a + by 
= (a+ b) (a+ b) = ď *ab*ab* b a+ b 
-a + 2ab+ b 
Thus LHS = RHS Hence verified. a b 
Algebraic verification: 
(a+ b) =a’ + 2ab + b^ 
This identity also can also be verified as: 


Vertical Method Horizontal Method 
LHS = (a+ by = (a+b) (a+b) Ps = (a+b)? = (a+b) (a+b) 
a+b = a (a * b) * b (a * b) 
x db 
ds qi ndum = a^ * ab * bat b'(because ab = ba) 
+ ab + b! (Multiply a+ bby b) = a? + 2ab +b? = RHS 


a^*2ab + b? = RHS 
Thus LHS = RHS 


Hence verified | (a+ b)?’ = a°+ 2ab + b* 


This identity can be described in words. 


‘Square of the sum of two terms is always equal to the square of the first 


term plus twice the product of first and second terms plus the square of 
the second term.’ 
Example 1: Verify: (a^ + 5) = a^ + 2ab + b’ 
Verification: 
(a+ 5)° = (a+ 5) (a * 5) 
=a+2xax5+5’ 
= a’+10a+25=RHS 
Thus LHS = RHS Hence verified 
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Example 2: Verify (3a + 2b)! = 9a^ + 12ab + 4b* 
Verification: LHS = (3a + 2b)" = (3a + 2b) (3a + 2b) 

= (3a)^ + 2 (3a) (2b) + (2b)’ 

= 9a? + 12ab + 4b! = RHS 

Thus LHS = RHS Hence verified 


EXERCISE 8.5 


I. Verify the following: 


(1) (a+ 7 =a’ + 14a * 49 (2) (a+ 11)? =a’? + 22a+ 121 

(3) (2x + 6) =4x° + 24x + 36 (4 (8a+ 5) 29d! + 30a * 25 

(B (7x + 3)? -249x + 42x+9 (6) (6x + 9)? = 36x + 108x+ 81 
(7) (5a+ 4)? = 25a’ + 40a * 16 (8) (9x+ 10)? = 81x + 180x+ 100 
(9) (5x+ 11)? =25x°+ 110x * 121 (10) (6x + 7)? = 36x + 84x + 49 


8.3.3 Verify (a - b? = (a— b) (a - b) = a - 2ab + b, 
Geometrical verification: 
Consider the area of a square whose sides are a and the area of two 
rectangles whose length and width are aand brespectively. 
The two rectangles are then placed 
on the square like this: 


4— cy 
oe — QE 
b a-b b 
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The area of the unshaded square is equal to (a — b)(a — b) 
LHS = (a - b) = (a - b) (a — b) = Area of original square of sides a 
— Area of two rectangles of sides a and b (because the area of the 
* Area of small square of sides b ac E d 


-a-ab-ab*b 
=a - 2ab + b’ = RHS 
Thus LHS = RHS 
Hence verified: (a - b = a’ - 2ab + b^ 
Algebraic verification: We can also verify it as under: 


Vertical Method Horizontal Method 
LHS: (a- b = (a- b) (a- b) LHS: (a- b = (a-b) (a- b) 
or a-b = a(a- b) - b (a-b) 
^ a — b 2 2 
2 = a —ab-bat+b (because ab = ba) 
a — ab (Multiply a — b by a) 
— ab + b! (Multiply a- b by b) = ad -2ab* b= RHS 
a - 2ab* b = RHS 
Thus LHS = RHS Hence verified 


The identity can be described in words as: 
‘Square of the difference of two terms is always equal to the square of the 


first term minus twice the product of first and second terms plus the square 
ofthe second term.’ 


Example 1: Verify (a - 4) = a°- 8a + 16 
Verification: LHS = (a - 4)* = (a - 4) (a - 4) 
= a-2xax4+ (4)’ 
= a’-8a+16=RHS 


Thus LHS = RHS Hence verified. 

Example 2: Verified $x- iw 2416. 9 xy + ES y 

5 3 25 15 9 

; sans oe eee ae ee LT 

Verification: LHS ($x ly) -(¢ x- 3 y (i RES y 

MED 4 1 l,V 

= ($x) di É )4is) (v) 

= 195 = fus iy - RHS 

Thus LHS = RHS Hence verified 


(143) 
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EXERCISE 8.6 
Verify the following: 


(1) (a-3/ d -6a-*9 (2 (a-7)’=a-14a+49 

(3) (2a-5f = 4d? - 20a + 25 (4) (6x- 8? = 36x? - 96x + 64 

(5 (4a-7)?=16a?-56a+49 (6) (3a- 8f = 9d! - 48a + 64 

(7 (7a-5)?=49a2-70a+25 (8) (9y- 10} = 815 - 180y + 100 
(9) (8a-9)? = 64@?- 144a+81  (10)(9a- 11) = 81d? - 198a + 121 


8.3.4 Verify: a’ — b° = (a - b) (a + b) 
Geometrical verification: 


Consider a square of sides a. After the square of sides b is cut out, 
A small square of sides bis to be cut | we get a figure which is comprised 
out on the square of sides a. of rectangle P and a rectangle Q like 
this: 
«———8 __, 
a-b 
a a 

a 

BE 

«4——» 


a 
The rectangle Q is then cut out and placed next to rectangle P like this: 
Here the area of the shaded rectangle is: (a +b) + (a — b) au 
RHS = (a + b) (a — b) Area of rectangle 
P * Area of rectangle Q 


- a (a— b)+ b (a— b) 


-a-ab*ab- b dum P "e 
=a — b’ =LHS 

Hence verified 

Therefore (a + b) (a- b) =a -b <a 
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Given identity: (a + b) (a - b) = æ -b 
Algebraic verification: 

Multiplying (a + b) and (a - b), we get 
Vertical method: | Horizontal method: 
LHS = (a+b) (a-b) 


a+ b LHS = (a + b) (a- b) = a (a-b) + b (a-b) 
x a=). = a -ab+bd-b (because ab= ba 
a+ of "——3.-— e and ab- ab 0) 
- aptari a-b = RHS 
a-b o Thus LHS = RHS Hence verified. 


The above identity can be described in words as *product of the sum and 
difference of two terms is equal to the difference of their squares.’ 
Example 1: Verify (x + 2) (x- 2) = x°-4 
Verification: LHS = (x + 2) (x- 2) = x - (2)* 
= x°- 4 = RHS 
Thus LHS = RHS Hence verified. 
Example 2: Verify (2x + y) 2x- y) = 4x’°-— y’ 
Verification: LHS = (2x + y) (2x- y) = (229^ - (y) 
= 4x'- y’ = RHS 
Thus LHS = RHS Hence verified. 


Er EXERCISE 8.7 


(1) (3x+2)(3x-2) = 9x — 4 (2) (4x*3)(4x-3) = 16x - 9 

(3) (5x*4)(5bx-4) = 25x-16 (4) (3x*7)(3x-7) = 9x-49 

(5) (6x+5)(6x-5) = 36x°-25 (6) (7x*6)(7x-6) = 49x -36 

II. Verify the following: 

(1) 4a° - 9b’ = (2a + 3b) (2a -3b) (2) 64m’ - 81 = (8m + 9) (8m - 9) 


(3) 9p? - 100q^- (3p + 10g) (3p -10g) (4) 100g? - 169 = (109-13) (10y - 13) 
8.4 FACTORIZATION OF ALGEBRAIC EXPRESSIONS 
8.4.1 Factorize an algebraic expression (using algebraic identities). 


The factors of a number, or an expression, can be expressed as the 
product of given number or given expressions. Such numbers or 
expressions are called factors of the given number or given expression. 


For example:12 =2x2x3,4@=2x2xaxa,a+5at6=(at+t3) (a * 2) 
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We have learnt to find the factors of numbers but here we shall learn 
to find the factors of an algebraic expression. 


(i) Factors of expression of the form: ka * kb * kc 


There are three terms in the given expression ka * kb * kcand each term can 
be divided by k (i.e, the common factor of every term). 


ka — kb . Ke = 
As "e a, E D k C, 
So, multiplying and dividing each term by k, we get: 
ka + kb + kc - k (a+ b * c, ie. there are two factors of the given 


expression, k and (a + b+ c). 


Example 1: Find the factors of 2a + 4b + 6c 
Solution: 2 is common factor in all the three terms. 


; 2G = 4b _ 6c =- 
Le. Fra a 25; 5 3c 


Hence, 2a + 4b + 6c= 2 (a + 2b + 3c) 

Example 2: Find the factors of 12à^ - 8ab + 4a 
Solution: a, 2a and 4a are the common factors in the expression but 
4ais the highest common factor. 
A 19d = 8ab - . 4a — 

E 4a oa 4a ab, 4a ! 
Hence, 12a’ - 8ab + 4a = 4a (3a - 2b + 1) 
Example 3: Find the factors of a (x + y) + b (x+ y) + c(x+ y) 


Solution: (x * y) is the common factor of all the three terms in the 
given expression. 


Le. a(x*y)*b(x*y)*c(x*y-(x*yí(a*b*og 


EXERCISE 8.8 


I. Factorize the following. 

(1) 5dx- 15a 2) m*-m* +m’ (3) 7d * 14d - 7 

(4) mx -m'x- mx (5 13n- 26n° + 39n° (6) d bc -*ab'c* abc 
(7 3a(b*d*6d(b*c (8) xy(a* b) * y(a* bf * x(a* b) 

(9) 4Im(x-y) + 8mn(x-y)' + 12nl(x-y) (10) pq (p-a) + pr (p-q) *ar (p'-q) 


(146) 
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II. Factors of expression of the form: (a° + 2ab + b’) or (à - 2ab + b) 
We know that (a + b = a + 2ab* b? 

and (a- b’ =a - 2ab + b 

The expression (a° + 2ab + b’) or (a°— 2ab + b) has three terms. 

e The first and last terms are perfect squares 

e The middle term is twice the product of the square roots of the first 


Example 1. Factorize: a’ + 6ab + 9b 
Solution: In the given expression: 
(i) there are three terms 


(ii) the first is the square of a and the last term is the square of 3b. 
(iii) the middle term is according to the condition i.e. 2(a) (3b) = 6ab. 


Therefore the factors of the given expression can be written in the form: 
a+ 2ab +b’ = (a + by 
So, a’ + 6ab’ + 9b -» d + 2 (a) (3b) + (3bf 
- (a * 3b) 
= (a+ 3b) (a + 3b) 


Example 2. Factorize: 2x + 12x+ 18 


Solution: Take the common factor 2 from the given expression and 
then factorize accordingly. 


Le. 2x €12x4 18 =2 (x + 6x * 9) (2 as common factor) 
= 2 { (x) + 209 (3) + (S) (perfect square formula) 
= 2 (x+ 3) 
= 2 (x + 3) (x+ 3) 


Example 3. Factorize: 20a’ - 60a°b + 45ab* 
Solution: 20a - 60d b + 45ab* 


= 5a (4a - 12ab + 9b) (5a is common factor) 
= 5a {(2a)° — 2 (2a) (3b) + (3bJ (perfect square formula) 
= 5a (2a - 3b) (Because a’—2ab + P! = (a-b)? 


= 5a (2a - 3b) (2a - 3b) 
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Example 5. Factorize: 98c - 140cd + 50d’ 


Solution: First and last term are not perfect square. If we take 2 as common 


ie.  98c - 140cd + 50d" = 2 (49c' - 70cd + 25d) (Taking 2 as common) 
= 2 {79 -2 (79 (Sdt (54 
= 2 (7c- 5d) 


= 2 (7c- 5d) (7c - 5d) 


EXERCISE 8.9 


Factorize the following. 
(1) Xx + 12x * 36 (2) a+4a+4 (3) 4d + 12a* 9 
(4) 9x + 42xy + 49y (5) 25a + 80ab+ 64b (6) 16b°+ 40b * 25 


(7) 4x +2x+ i (8) 144x?-4x+3¢ (9) 18c + 60cd + S0cd' 
(10) 4a° + 48a + 144 (11) 5y’ + 40y +80 (12) 3s? - 48st + 192€ 
(13) 9aà't - 42ats * 49s? (14) 4af - 12d + 9 (15) 50p°¢ - 7Opqr + 98r* 


III. Factors of an algebraic expression of the form a^ - b’ 
We already know that (a+ b) (a—b)=a-b 


or vice versa a —b = (a + b) (a- b) 

The characteristics are 

(1) There are two square terms. 

(2 Negative sign is between the two terms. 

Method for finding the factors 

(i) Find the square root of both the terms. 

(ii) Write the two terms in two small brackets in the product form, 


Example 1. Factorize: 4x° - Oy 
Solution: There is difference of two squares 
Hence, 4x -9y' = (2x -(3yf 

- (2x * 3y) (2x - 3y) 
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Example 2. Factorize: 9y - 81 
Solution: Taking first the common factor 9, 


9 -81 -9 (y - 9) 
= 9 (y + 3) (y - 3) 
Example 3. Factorize: 15 (a + b)' — 60 (c+ d 
Solution: 
15 (a + b* - 60 (c+ dy 


15 ((a + b, - 4 (c+ dy 
15 {(a + b) + 2 (c + dj (a+ b) - 2 (c + dj 
= 15 (a+ b+ 2c+ 2d) (a+ b-2c- 2d) 


EXERCISE 8.10 


Factorize the following. 


(1) P-e (2) d -36 (3 d -49 (4) 25- y 
(5) 4x -9 (6) 9x - 16y (7) 6x - 24 (8) 200-182 
(9) 81a@’- 121P? (10) dc - 16ed (11)36 - (3a - 2b) 


(12) (2x + 3yf - 100z? (13) 64P^ - (6b * d? — (14) (3a - Aby - (3a - by 
(15) 49 (2a - 3b - 16 (a + 2b? — (16) 225 (p - q} - 49 (p + q}? 
(17) 72 (c + dy - 162 (c- dy (18) 48l (m - n}? - 751 (p - q}? 


8.4.2 Factorize an algebraic expression making groups. 
The method of factorizing an algebraic expression by making groups is 
explained with the help ofthe following example. 


Example 1. Factorize 


(i) X +5x+4x+ 20 (ix + 4y + xy + 4x 
Solution: Solution: 
(i) + 5x+4x+ 20 iiL * 4^ +4y + 4x 
= (x + 5x) + (4x+ 20) (Making groups) (X + 4x) + (xy? + 4y ) (By making groups) 
=x(x+5)+4 (x+5) x(x+4)+ y (x* 4) 


= (x + 5) (x + 4) [Taking (x+ 5) as common factor] (x + 4) (x + y) [Taking x + 4 as common factor] 
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In case of expression of three terms which is not a complete square, so 
factorize the last term in such a way that its factors, either added or 
subtracted, give the coefficient of middle term. 


We proceed with such expression as under: 
Example 2. Factorize: x + 5x+ 6 
Solution: Factorizing the term 6 in such a way that its two factors 
when added gives the ceofficient of middle term. 
So, x+5x+6 =x +3x+2x+6 
It is observed that two factors are 2 and 3 has common variable. 
(x? + 3x) + (2x + 6) 
x (x + 3) + 2 (x + 3) (Making their groups) 
= (x + 3) (x + 2) [Take (x + 3) as common factor] 
Example 3. Factorize: x + 5x- 6 


Solution: x +5x-6 
=x+6x-x-6 (Factorizing the last term) 
= (x+ 6x) + (-x-6) (Breaking the middle term) 
-x(x*6)-1(x*9) (Making their groups) 


= (x + 6) (x- 1) (Taking (x * 6) as common factor) 
I. Factorize: (1) 5x + 5x* 4x * 4 (2) ax+ay+ bx+ by 
(3 b -4c + be + 4b (4) p -6pq-pq*6d 
(5) cd *5b + ab + 5a (6) 7x + py * 7x + pyx 
(7) 26¢d+4cd’-2cd-4d (8) 2y - 10y + 4y - 20 
(9) xy’ + 5xy- xy- 5 (10) p'- pq* q- p 
II.  Factorize: (1) x +6x+8 (2) y-*8y-* 12 
(3) a’ + 7a+10 (4) č+5c+6 
(5 &+6d+5 (60 p'-4p*3 
(7 P-7r*12 (8) d *3a- 10 
(9) m —- 5m * 14 (10) x - 2x- 15 
(11) y, + 7y - 18 (12) x + 10x+ 21 
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REVIEW EXERCISE 8 


Answer the following questions. 


(i) Whatis meant by literals? (ii) Define a constant. 
(iii) What is a binomial? (iv) What is an algebraic identity? 
(v) Define the term factorization of an algebraic expression. 
Fill in the blanks. 
(i) (a*b- Ma (ii) (a-b)- 
(ii) (x + a) (x+ b) = (iv) a- b= 
(v) A symbol represented by a literal and can take various 
numerical values is called a 
(vi) A polynomial having only one term is called 
Tick (v ) the correct answer. 
(i) x-x=? 
(a) x (b) x (x - 1) (c) x (d) x- 3 
(ii) A polynomial having two terms is called a: 
(a) factorization (b) monomial (c) binomial (d) trinomial 
(iii) A symbol having a fixed value is called a: 
(a) term (b) variable (c) constant (d) literal 


(iv) The factors of a’ - 9 are: 


(a) (a + 3) (a - 3) (b) (a + 9) (a — 9) 

(c) (a - 3) (a - 3) (d) (a - 9) (a - 9) 
(v) (x-y(x-y-? 

(a) l- y (b) x * 2xy* y 

(c) x -2xy* y (d) x *y 


IfA=2(x +y + Z), B=-x'+3y +22 and C= £ - y - 37, 
then find: 

(i) A+B+C (ii) B+C-A (i) A-B+C 

(iv) A+B-C (vy) A-B-C (vi) B-C-A 


Uis) 


5. Simplify the following polynomials. 


ü) (x- 2y) (x+ 2y) (i) — (4x) (3x * 1) 
(iii) 2x(x* y) -2y(x- y) (iv) (d b)(2a- 3b) 
(v) (œ -b(a +b) (vi) (d-*1)(d-a-1) 


(vii) x(y + 1)-y (x * 1) - (x - y) 
(viii) a (D — c) +b (e-a) * c (a - b’) 
6. Verify the following. 
(i) (3x-5)(3x*45)-9x'-25 (i) (2a- 5b? = 4d? 20ab + 25 P? 
(ii) (8x° + 4y*)? = 9x' + 24x y + y' (iv) 9x - 25y'- (3x- 5y) (3x + 5y) 
7. Resolve into factors. 
(i) 10d -200ab (ii) 36x'yz -27xy'z + 63xyz 
(iii) 15x'y-21xy -27x y -33xy' (iv) x (d + 11) - 16 (d^ + 11) 
(v) x (ab * o) + xy (ab * c) * Z (ab * c) 
8. Factorize the following. 


(i) d -26a-169 (ii)l-6xyz-*9xyz (iii) Tab’ —343a 


(iv) 75-3(x-yy  (vy49(x*gyf-16(x-yy (vi) isa t ab * se 


es a 2_ 2ac c 2 s s . 915. 36 2 
(vii) FE l Im + qm (viii) (a 5 ) 55m 


bd 
SUMMARY 


Algebra is used to create mathematical models of real world situation. 


The letters or alphabets that we use to represent unknowns / 


A symbol represented by a literal and can take various numerical 


A symbol having a fixed value is called a constant. 


A combination of constants and variables connected by the signs 


00 0 O0 


Unis) 


The parts of an algebraic expression separated by the operational 


Co-efficient is the number multiplied by a variable or variables. 


If the sum of the co-efficients its zero then the whole term becomes 
Zero. 


An algebraic expression in which the exponents of variables are 


An expression having one term is called monomial. 
An expression having two terms is called binomial. 
An expression having three terms is called trinomial. 


An algebraic expression can be factorized by making groups. 
A polynomial can be arranged in any order but usually we arrange 


An algebraic equation which is true for all values of the variable 


O0 0 00000 O O0 O 


The process of writing an algebraic expression as the product of 
two or more expressions which divide it exactly is called the 


(i) (a+ b = (a* b) (a-b) =a + 2ab+b 
(ii) (a-b = (a-b) (a-b)=a *2ab* P 
(iii) a-b’ = (a —b)((at b) 


Think Tank: The Most Wonderful Knowledge. 


6 is a perfect number because 6=1x2x3=1+2+3=6 
28 is a perfect number because its divisors are: 
1,2,4,7,14and1+2+4+7+14=28 


Find three more perfect numbers. 


| Unit ) 
9 Y LINEAR EQUATIONS 


9.1 LINEAR EQUATIONS 

9.1.1 Define a Linear equation in one variable 

Equations play an important role in solving daily life problems in algebra. 
In previous class we have learnt, how to construct an equation. 


For example, 2x + 3 = 11 is an equation. Here x is used as variable, 
therefore it is an equation in one variable. Since in this equation the 
exponent of x is 1. So, it is an equation of one degree or first degree 
equation. The equation which contains a single variable with degree 1 is 
called linear equation in one variable. 

Activity: Tick (V) linear equations in one variable. 


9.2 SOLUTION OF LINEAR EQUATIONS 
9.2.1 Demonstrate different techniques to solve linear equation. 


I. Solving simple linear equation by isolating the variable. 


The important thing to remember about any equation is that the sign of 
equality which represents a balance. So, if we do operation to one side of 
the equation, we have to do it to the other side of the equation. So long 
as its done exactly the same way on each side, the balance will be 
preserved. 

Our first step in solving any equation is to gather all the terms 
involving variables and the constant terms separately. 


We do all this by using properties of equation. 

Example 1. Solve: 3x * 15 = x+25 

Solution: 3x + 15 -» x * 25 
or 3x -x+ 15 


x— x + 25(Subtracting x from each side) 


or 2x+ 15 = 25 
2x+ 45- 45 =25-15 O 15 from both sides) 


Unit) 
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Thus 2x = 10 


2x _ 10 
2 2 
2x 16 
or — = 
X 2 
or x 25 


(Dividing each side by 2) 


So the solution of the equation is x = 5. 


This solution should be checked by substitution into the original 
equation, in order to check that both sides are the same. If we do this, 
the left is 3(5) + 15 = 30. The right is 5 + 25 = 30. So the left equals the 
right and we have checked that the solution is correct. 


Example 2. Solve: 2x + 3 = 6 - (2x - 3). 


Solution: 


2x+3=6-(2x- 3) 

(Removing brackets) 

or 2x+3=6-2x+3 

or 2x+3=9-2x 
2x+2x+3=9-2x+2x 

or (Adding 2x to both sides) 

Thus, 4x+3=9 

(Subtracting 3 from both sides) 

or 4x T3—329-3 

Therefore, 4x = 6 

(Dividing by 4 on both sides) 


Ax _ 6 
A 4 
6 
or x = — 
4 
3 1 
Or x -—2]1— 
2 2 


Verification: 


Put x= IŽ in original equation 
We have 2x+3=6-(2x-3) 
or 2x ha) «3-6-[2(13)-s] 
2 2 
oz (2) +3=6- {2(3)-3} 
xX 2 
3+3=6- {2(3)-3| 
X 


6=6-(3-3) 
or 626 


Hence verified, x = 1 > 


So again, the left-hand and right- hand sides are equal. Thus we have 
checked that the solution of the given equation is correct. 


(tss 


Unit Q) LINEAR EQUATIONS 


II. Solving linear equations involving brackets. 
Example 1. Solve: 8 (x-3 )- (6- 2x) = 2 (x + 2) - 5 (5 - x) and verify. 
Solution: 


We begin by multiplying out the brackets, taking care, in particular, with 
any signs of terms. 


8x-24-6-2x =2x+4-25+5x 


Each side can be tided up by collecting the x terms and the numbers 
together. 


SO, 8x+ 2x-24-6=2x+5x+4-25 
or 10x — 30 = 7x- 21 
Now subtract 7x from both sides: 
10x- 7x- 302 Zx- 7x- 21 
Or 3x- 30 =- 21 
Add 30 on both sides 
3x- 30 + 30-30-21 


or 3x=9 
or = = 3 = 3 (Dividing by 3 to both sides) 


Therefore x = 3. 
Verification: Put x - 3 in original equation. 
We have, 8 (x-3)-(6- 2» =2 (x+2)-5(5-% 
8 (3 — 3) -(6-2x 3) = 2 (3 + 2) - 5 (5-3) 
8 (0) - (6 — 6) = 2 (5) - 5 (2) 
0-0210- 10 
020 
Hence verified, x = 3 
Example 2. Solve: (x + 1) (2x + 1) = (x + 3) (2x + 3) - 14 and also verify. 
Solution: 
First we solve the brackets: 
x (2x+ 1) + 1 (2x+ 1) = x (2x + 3) + 3(2x-3) - 14 
or 2524+x+2x+1]1=2x24+3x+6x+9-14 
So, 2 + 3x12 272 +9x-5 
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Subtract 2»2 from both sides. 
D237 — 2x94 3x + 122x?-2x9-9x-5 
SO, 3x+1=9x-5 
or 9x-5=3x+1 
Subtract 3x from both sides. 


9x-3x-5 = 3xX+ 1 -3X | Verification: Putting x = 1 in original equation. 


or 6x- 5-1 We have, (x + 1) (2x* 1) = (x + 3) (2x + 3) - 14 
Add 5 on both sides We get: (1+ 1) (2X1 + 1) = (1+3) (2 x1+3)-14 
6x—5 45-21-25 or 2x(2+1)=4x(2+3)-14 
or 6x=6 or 2 (3) 24 (5) - 14 
6x 6 or 6-20- 14 
Or GS = 6 or 6-26 
Thus,x-1 Hence verified. 


III. Solving linear equations with fractional coefficients 


Example 1. Solve: Socr) =7+ A 
Solution: 4 (x 4- 2) e 
— m uec 
5 13 


Multiplying both sides by the lowest common multiple of denominators, 


which is 5 x 13 = 65. 
65 x4 +2) ET JURE 
5 13 


4(x*2) pe 7 +565 x 9X. 
XS 


1 1 


Or 52 (x + 2)= 455 + 25x 

or 52x + 104 = 455 + 25x 
Subtracting 25x from both sides. 

or 52x - 25x + 104 = 455 + 25x -25x 

or 27x + 104 = 455 
Subtracting 104 from both sides. 

27x + 104 - 104 = 455 - 104 
or 27x = 351 


(57) 


or 65x 
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Dividing on both sides by 27 


Then aes = 
27 27 
So, x=13 
x+5 x+1 x43 : 
Example 2. Solve: = = and verify 
6 9 4 
Solution: x B xS Pus L 3 (LCM of 4. 6 and 9 is 36) 


6 4 9 
36 (x+5) .36(x«1) _ 36 (x+ 3) 
6i A 4, 


(Multiplying both sides by LCM 36) 


6 (x + 5) E 4 (x 4 1) _ 9 (x + 3) 
1 1 
or 6 (x + 5) -—4 («+ 1) = 9 (x + 3)| Verification: 


: 1 
or 6x + 30 — 4x- 4 = 9x + 27 PODE eu 


Therefore, 


or 6x- 4x + 30- 42 9x - 27 XB -x*l x43 
or 2x + 26 = 9x4 27 6 9 4 
1 1 -1 
or 26 = 9x + 27 — 2x EK d ceu 259 
or 26 = 7x + 27 9E 6 9 ` 4 
or 26 - 27 = 7x 1 ee ee 
7 7 6 7 9 7 4 
or —1=7x 34 6 _ 20 
UM 42 63 28 
or 2X} 17 2 29 
DB. 21 21 28, 
1 17-2 5 
Thus, x =- — d 
7 or 21 7 
As 5 
Or LL de 
2r, 7 
5 5 
or — => 
7 7 1 
Hence verified, x = — > 
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IV. Another form of a linear equation in one variable. 


In this final section we have a look at some equations which at first sight 
appear not to be linear equations. However, with some algebraic 


manipulation they can be recast in more familiar form. 


Example 1. Solve 2 as E and verify 


: 5 
Solution: 
We need a common denominator. We need a quantity that will be 
divisible by 5 and by x. The obvious choice is 5x. So lets multiply both 
sides by 5x and simplify: 


3 6 Verification: 
bxx— = 5x x— 
5 x Put x = 10 in original equation: 
3 1,6 3 6 
or lxx — = 5x x— We have ~=— 
5 X 5 x 
or 3x=5x6 3 E 
or 3x=30 So, CERTA 
3x 30 2 
or —— = — orx=10 3 3 
3 3 or "a. 
Hence verified, x- 10 5 9 
5 25 
Example 2. Solve: — - — 
3x 27 
Solution: 3x 27 
We will tackle this by inverting each fraction: = EE 


There is now a common denominator of 25. Multiply both sides by 25 
and simplify to get: 


à D. Verification: 
x 
5” 25 = 25" i Put x = 2 in original equation: 
3x xX 28° _ 27x25 We have © = 25 
or = ” 3x 27 
et t 5 _ 25 
or 15x = 27 or Ix x 3x2 79 
15 &x5 à 
9 4 25 _ 25 
5 5 , XOT 
Hence verified, x = 1 5 
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Example 3. Solve: = = 


Solution: 


57 
49 


The common denominator of 7 and 49 is 49. Multiplying both sides by 49 


and simplifying: 


49 , 19x -49x 57 Verification: 
7 49 3 
1 Put x= — in original equation 
or .49x19x | 49x57 7 
A T We have, Du nr 
So, 7x 19x=57 BOUE 
1 3 
19 x2 57 
Dividing both sides by 19: GR E | ga c= 
L9; I9 7 49 
= 1 
or 7x=3 " 19x3 57 
Or D od 7X7 49 
T 7 
1 57 57 
3 Or — = — 
or x= = 49 49 
Thus, x = 2 
f 3 
Hence verified, x = 7 
EXERCISE 9.1 
A. Solve the following equations. 
l. x+5=9 2. 12-x=7 5x=3 
4. 4x+10=2 5. 5-3x=-4 2 + 14x= 30 


7. 9+5x=3x+13 8. 4-3x=8+x 9. 


B. Solve the following equations. 


Or ee M 


5-3(x-1)25x-6 
6-4 (x+ 3) =2 (x- 1) 
5(3-»-2(4-339211-2(x- 1) 
5 (1-2) +2 (8-ny=3(*+4)4+ 14 
(x + 2) (x + 3) = (x- 3) (x - 2) + 20 


4x + 2 — À 
2 2 


Unit ©), LINEAR EQUATIONS 


C. Solve the following equations. 
i. rgsa og lang = uu SE 
3 5 4 5 
x 3x x+1 5x-l1 
D. Solve the equations. 
"ET. 2. ~-1=5 B eaa 
3 2 4 
4. | 2x x*2 5. x*2. 1-2x 6. 4x+3 _xX+7 
3 5 3 5 3 2 
7, 5x+1 x+2_2x+4 g X-3 7.4x-3 2 
2 6 3 3 2 3 3 


(ii) Solve linear equations of the type. 


ax-b m 
cx+d n 


e. ax+b=c e. 


We solve above mentioned types of linear equations through examples. 


Example 1. Solve: 5x + 10 = 25 Verification: 


Solution: Put x = 3 in original equation 
5x+ 10225 


5x(3) + 102 25 


5x+ 10-225 
Subtract 10 from both sides. 
5x410-10-225- 10 


or 5x= 15 15+ 10=25 
Dividing by 5 on both sides. 25 = 25 

1 3 

Bx 15 

5S 05 


Or x23 
Thus, x^ 3 
Hence verified, x = 3 
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.2x*4 1 Verification: 
Example 2. Solve: =— 
ox*6 2 Put x = 2 in original equation 
Solution: We have, ens = d We have 2x+4 = i 
5x+6 2 5x+6 2 
By cross multiplication 2(2)+4 1 
2 (2x + 4) = 1 (bx +6) 5(2)+6 2 
or 4Ax+8=5x+6 a 4+4 1 
Subtract 4x from both sides. 10+6 2 
EM = m 1 
Ax+8-Ax=5x+6-4x g 1 
or m 
Or 8=x+6 16, 2 
Or 8-6=x 1 1 
or 2=x or x-2 ME 2 2 
Thus, x=2 
Hence verified, x = 2 
EXERCISE 9.2 
Solve and verify the following equations. 
(1) 3x+9=18 (2) 2x-5=9 (3) 4x-5=11 
(4) 5x — 20 = 30 (5) 3x+-17=2 (6) 13-3x=-2 
(7) 4x+8=2 a =e (3) scie 
x-1 7 5 
(10) x-1 NL. (11) 2x+3 7 12) 3x-8 | 
x+2 8 7x+1 15 5x +2 


9.2.3 Solve real life problems involving linear equation. 
Problem Solving Strategy for solving Linear Equation. 


Step 1: Read the problem carefully. Identify what you are trying to find 
unknown and determine what information is available to help 
you find it. 


Step 2: Choose a variable to assign to an unknown quantity in the 


problem. 
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Step 3: Use the relationships among the known and unknown 
quantities to form an equation. 


Step 4: Solve the Equation: Determine the value of the variable and use 
the result to find any other unknown quantities in the problem. 


Step 5: Verify your answer. 
Step 6: Write a clear statement that is the answer of question. 


Example 1. Teacher asks Sania to divide a 25 metres long wire in two 
pieces, such that one piece is 1 metre longer than the other. Find the 
length of each piece. 


Solution: 
Let the length of two pieces be x and x + 1 metres respectively. 


So Sania can set up the following linear equation: 


Given that x+(x+1)=25 Verification: 
x+x+1=25 Length of one piece is 13m 
or 2x+1=25 Length of another piece is 12m 


or 2x+1—1=25-1 Total length of wire is 13m + 12m = 25m 
Or 2x=25-1=24 

24" 
E d 


or x 12 
Hence verified 
Hence one piece of wire is 12 metres long. 
So the other piece of wire is x + 1 = 12 + 1 = 13 metres long. 


Therefore, the two pieces of wire are 12 metres and 13 metres 
respectively. 


Example 2. 20 years from now, Nazia will become three times as old as 
she is now. Find her present age. 

Solution: 

Let the present age of Nazia be:  xyears old now. 

20 years from now, she will be: x + 20 years. 

But after 20 years from now, she become thrice of her present age, 


i.e. 3x years. 
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So, x + 20 = 3x, or 3x= x+ 20 Verification: 
Hence 3x-x=20 Present age of Nazia is 10 years 
Or 2x= 20, After 20 years she becomes: 
26° 10 + 20 = 30 years 
or X= = 10. 
2 which is thrice of her present age 


i.e. 3 x 10 = 30 years 


Hence verified 


Therefore the present age of Nazia is 10 years. 


Example 3. The sum of two consecutive odd number is 36. Find the 
numbers. 


Solution: Let one odd number is x. 
Then the consecutive next odd number will be x+ 2. 
Now their sum is 36. 


So, the required linear equation is 


x+(x+2)=36 Verification: 
or x+x+2=36 The first odd number, we get is 17. 
or 2x+2=36 The next consecutive odd number 
or 2x+2-2=36-2 is H9 
OE 2x- 34 Their sum is 17 + 19 = 36 
or = 2 =17 


or x=17 
Hence verified 
Therefore first odd number is 17. 
And the next consecutive odd number will be x+ 2 = 17 +2 = 19 


Thus, the required odd numbers are 17 and 19. 
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o o 


EXERCISE 9.3 


Aslam had Rs 35 in his pocket. He purchased three pencils. Still 
he has Rs 5 in his pocket. Find the price of pencils. 


Ali has some amount of rupees. If Rs 7 is added to thrice of that 
amount it makes Rs 22. What amount is with him? 


The length of a room is 1.5m more than its breadth. If the 
perimeter of the room is 63m, find the length and breadth of the 
room. 


The perimeter of a triangle ABC is 11 cm. Sides AB and BC differ in 
length by lcm and the sides AC and BC differ in length by 
3 cm. Find the length of each side. 


A 32 cm long wire is bent to form a square. What is the length of 
each side of the square? 


Hassan and Asghar had 800 rupees. Hassan had four times as 
many as Asghar had. How many rupees did each of Hassan and 
Asghar have? 


Ask your friend to think of a number. Add 3 to it and then multiply 
by 2. Now subtract 6 from it and then divide the result by 2. What 
is the number? Did he get the same number that he initially 
thought of? 


Which of the two consecutive numbers add up to give 43? 
What are three consecutive whole numbers, whose sum is 48? 


The sum of one-third and one fourth of an amount is Rs 14. What 
is the amount? 


The sum of two numbers is 9. The difference between five times of 
the first and four times of the second is 9. What are the numbers? 


The sum of four consecutive odd numbers is 120. What are the 


numbers? 
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REVIEW EXERCISE 9 


1. Write linear equation of the following: 


(i) Sum of two consecutive even numbers is 42. 
(ii) Sum of three consecutive odd numbers is 21. 


(iii) Sum of four consecutive natural numbers is 46. 


2. Write three different linear equations with different variables 
in different forms. 

3. What is meant by the solution of an equation? Give two 
examples. 


4. Fill in the blanks. 


(i) The equation which contains a single variable with the 
degree 1 is called the linear equation in 


(ii) A solution is also called a of the equation. 


(iii) | Process of finding the value of a variable is to make a sentence 
true is called its 


(iv) Addition of the to both sides of linear 
equation does not affect its equality. 


5. Tick (V) the correct answer. 
(i) A linear equation consist of polynomial of degree. 
(a) one (b) two (c) three (d) four 


(ii) 1 = x= 1, then x=? 


1 3 2 
(a) J (b) S (c) 1 (d) S 


(iii) The equation 2x + 1 = 6 is a linear equation with degree. 
(a) 1 (b) 2 (c) 3 (d) 4 

(iv) The solution of 1 + 6x= 7 is: 
(a) x20 (b x21 (c) x22 (d x23 
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6. Solve the following equations. 
x x-7 x-5 
; X A22 *" 23 T 
(i) 3 (ii) á (iii) mx 
; x+1 5 x-2 3 a X+3 x+6 
(iv) == (v) -— (vi) - 
x-3 3 x-1 4 3 2 
7. A 120 cm long wire is given the shape of a rectangle such that its 


length is 10 cm more than the breadth. Find the length and 
breadth of the rectangle. 


SUMMARY 


° An equation which contains a single variable with the exponent '1' 
is called the Linear Equation in one variable. For example ax + b=c 
or 2x + 3 = 4 etc. 


° The value of the variable that makes the equation a true sentence 
is called the solution of the equation. 


For example: 2x+3=5 
Then 2x=5-3=2 
or 2x = 2, then x= 1, is its solution. 


° A number can be added, subtracted, multiplied and divided on 
both the sides of an equation and it does not affect the equality of 
the equation. But in case of division the number should be non 
Zero. 


. There are four steps for solving a real life problem, involving linear 
equations. 


(i) What is the required thing? 
(ii) ^ Represent the required thing by a variable? 
(iii) Write an equation according to the statement. 


(iv) Solve the equation and verify the solution. 
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10.1PROPERTIES OF ANGLES B 
Look at the figure of an angle AOB. 


It is formed by two non-collinear rays, OA and OB 
with a common end point O. 


Point O is called vertex. OA and OB are sides or 
arms of ZAOB. A (0) 


10.1.1 Define Adjacent, Complementary and Supplementary angles. 
(i) Pair of adjacent angles. c 
Look at the adjoining figure. 

ZAOB and ZBOC are formed by 


OA, OB and OB, OC respectively originating from 
the point O. 


> 
[e] 


We can observe: 
Point O is the common vertex of both the angles: ZAOB and ZBOC. 
OB is the common arm of these angles. 


ZAOB and ZBOC have no any other common point 
in their interiors. 


Thus ZAOB and ZBOC is a pair 
of adjacent angles. c 


Now look at the figure. 
It has four pairs of adjacent angles. 


Wecan write the names offour pairs of 
adjacent angles; as follows: E o 


(ZEOF, ZCOF), (COF, ZCOD), (ZEOF, ZFOD) and (ZEOC, ZCOD). 
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(ii) ^ Complementary angles. 


If the sum of the measures of two angles is 90°, they 
are said to be complementary angles. Each one is 
said to be the complement ofthe other. 


From figure, we see that: a 
mZGOI + mZHOI = 50° + 40° = 90° 2 = 
Therefore, 7GOI and ZHOI are complementary angles. 
And ZGOlI is complement of ZHOI 

or ZHOIis complment of ZGOI. i 40N 
Now look at the figure. Q 20; zu ? 
There are two angles such that mZPOQ = 20' and mZRST = 70°. 

As the sum of mZPOQ and mZRST = 20° + 70^ = 90°. 

Therefore ZPOQ and ZRST are complementary angles. 

(iii) Supplementary angles. 


If the sum of measures of two angles is 180°, they are 


said to be supplementary angles. M 
Each one is said to be supplement of the other. 

From figure, we see that 

mZMOK + mZMOL = 120? + 60°= 180°. Za sS 

Hence ZMOK and ZMOL are supplementary mm ° 
And ZMOK is supplement of ZMOL. - E 


or ZMOL is supplement of ZMOK. 

Again look at the figure. There are two angles. 

mZUVW = 100° and mZXYZ = 80° 

The sum of these two angles = 100° + 80° = 180° foe | 


U V Y 
Therefore both are supplementary angles and each 


one is supplement ofthe other. 
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10.1.2 Define Vertically opposite angles. 
Look at the figure. 

PQ and RS intersect each other at point O. 
Four angles are formed. 

ZPOS, ZQOR, ZPOR and ZQOS. 

We can observe that: 


K) 


R Q 
(i) Point O is the common vertex of four angles. 


(ii) The arms of ZPOS and ZQOR are opposite rays. 
(iii) Arms of ZPOR and ZQOS are opposite rays. 


(iv) ZPOS and ZQOR is a pair of vertically opposite angles and these are 
equalin measure. 


(v) Similarly ZPOR and ZQOS is another pair of vertically opposite 
angles and these are equal in measure. 

10.1.3 Calculate unknown angles involving adjacent angles, 

complementary angles, supplementary angles and vertically opposite 

angles. 

We have learnt the definition of adjacent, complementary, supplementary 


and vertically opposite angles. Now we can calculate their unknown 
angles. 


Example 1. Look at the figure. Write the 
names ofa pair of adjacent angles. 


Also calculate the unknown angle in it. 


Solution: Looking into the figure, it is observed that ZCOD and ZEOD isa 
pair of two adjacent angles. It is also given that mZEOD = 70’, 
mZCOE = 120° and mZCOE = mZCOD + mZEOD 


or 120° mZCOD + 70° 

or mZCOD 120'-70* 

Or mZCOD = 50" 

Thus the unknown angle (mZCOD) is 50°. 
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Example 2. Look at the figure. c 
Write the names ofthe: H 
(i) Pair of adjacent angles. 
(ii) ^ Pairofcomplementary angles. y 
A 
A (0) B 


(iii) Pairofsupplementary angles. 


Solution: Looking into the figure, itis observed that: 


(i) There are four pairs of adjacent angles ... (ZAOC, ZBOC), 
(ZCOD, ZBOC), (ZAOD, ZBOD), (ZAOD, ZCOD). 


(ii) ^ Thereisone pair of complementary angles (ZCOD, ZBOC). 


(iii) ^ There are two pairs of supplementary angles (ZAOD, ZBOD) 
and (AOC, ZBOC). 


Activity: Find remaining angles when: 


mZHOG = 120° and mZEOH = 60° 


G H 
Therefore mZFOG= , because 
mZEOH = (Vertically opposite angles) CS 
Similarly mZEOF = , because uos 

F E 


mZEOF = (Vertically opposite angles) 
10.1.4 Calculate unknown angles of a triangle. 


We have learnt that the sum of the measures of three angles of a triangle is 
always equal to 180°. Using the above sum property ofa triangle, we can find 
the unknown angles ofa triangle. 


Example. Find the missing angles in Activity: Find missing angles. 
the given figure. 


D 
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Solution: Let us solve the activity: 
In the given figure mZACD = 120°, | From the figure 
mZBAC = 80°. 
Weh fnd: mZDEF = . It is also clear from 

SOIN CMM the figure that DG and EF intersect 
(a) mZABC =? (b) nZACB =? each other at point and form two 
From the figure, it is observed. vertically opposite angles: 
mZACB + mZACD = 180° 

and 
(Supplementary angles). 
But mZACD = 120° (Given) So mZDFE = — — 
So, mZACB = 180'-mZACD As | mZHFG = 
= 180'-120'- 60'..(i) ! Therefore, mZDFE = (i) 

Also, 


Sum ofthe angles of 
mZ ABC + mZBAC + mZACB = 180° 
(Sum of angles ofa A is 180?) 


Hence, i.e., mZDEF*mZDFE*mZEDF-  .. 
mZ ABC + mZBAC + mZACB = 180° 
So, mZABC + 80° + 60°= 180° 

or mZABC + 140°= 180° 

or mZABC- 180°- 140^ - 40"... (ii) 


Thus, mZABC = 40° 
EXERCISE 10.1 


atriangle - 


or 65? + 40° + mZEDF = 
or nZEDF-180^-(65«40)- (ii) 


and mZACB = 60° 


R S P 
1. Write the names of all the 
adjacent angles, shown in 
Fig. 1. 
Q (Fig. 1) Oo 
2. Write pairs of all the D 
supplementary angles from Fig. 2. Cc 
(502940 
A O (Fig. 2) B 


a E 


UGAO] FUNDAMENTALS OF GEOMETRY 


3. In Fig. 3, mZMON = 130° and 
mZMOP = 50°. Find the measure 
of adjacent angle ZPON. 


M (Fig.3 O 


4. Writethe measures ofthe complement ofthe following: 


Measure of its 
complement. 


5. Write the measure of the supplement of the following supplementary 
angles. 


Measure of the : i ` ] j . . 


Measure of its 
supplement 


6. Lookatthe Fig. 4, 
write the measures of 
all the pairs of vertically 
opposite angles. 


7. Find measurement ofthe unknown angles in the following triangles. 
(i) à (ii) 
B C D 
8. Choose the correct answer and fill in the blanks. 
(i) Ifan angle is equal to its complement, then its measure is 


(90°, 45°, 180°) 
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(ii) If an angle is equal to its supplement, then its measure is 
RN (45°, 90°, 180°) 
(iii) Supplement ofan acute angle is angle. 
(an acute, a right, an obtuse) 
(iv) Ifan angle ofa pair of supplementary angles is a right angle, then the 
other is angle. (An acute, a right, an obtuse). 
(v) Each angle ofthe pair of complementary angles is angle. 
(acute, obtuse, right) 


(vi) One of four angles formed by two lines intersecting each other is a 
right angle. Therefore the other angles are angles. 
(acute, right, obtuse). 


10.2 CONGRUENT AND SIMILAR FIGURES 


10.2.1 Identify congruent and similar figures 


Observe the figures in each of the pairs: 


Circles Squares Triangles Rectangles 


Congruent Figures: That have exactly the same size and same shape are 
called congruent figures, they need not be identical. The may have different 
colours or textures. 

Example: All the squares, rectangles, circles and equilateral triangles 
having exactly the same size and same shape are congruent figures. 


Observe the figures in each of the pairs given below: 


d] OO AA 


Squares Circles Equilateral Triangles 
Similar Figures: That have exactly the same shape but not necessarily the 
same size are called similar figures. 


Example: All squares, circles and equilateral triangles are examples of 
similar figures. 
10.2.2 Recognize the symbol of Congruency: 
(i) Congruent Figures: Two or more geometrical figures are said to be 
congruent if these have exactly the same shape and same size. 
The symbol '=' stands for 'is congruent to’. 


T 


Uii) 


For example: (i) Two line segments are congruent if their lengths are same 
Here mAB = 3.4 cm = mCD. A 3.4 cm B 
Both have exactly the same shape and same size. 


Then mAB = mCD and ABz CD. 


C 3.4 cm D 
(ii) Now consider angles: y, 
ZAOB and ZPQR P 
Here mZAOB = 45° and 

mZPQR = 45° 

Both have exactly the same shape 45° 45° 
and same size. O Q 

(iii) So, the above two angles are congruent i.e ZAOB= ZPQR 


Again consider AABC and APQR 


Here: 

mAB = mPQ = 3.5 cm mZBAC = 
— 60° —— 

mB€ = mQR = 3.2 cm mZABC = 


Both the triangle have exactly same 


shape and same zide. 

Hence AABC = APQOR 

(iii) Similar Figures: Two or more geometrical figures are said to be = 
if their shape is same. B 


The similarity of the geometrical figures is 
represented by the symbol '~'. 


For example. D i 
A— B IN. JIN Quad. ABCD ~ Quad. DEFG 


C — 
or AB ~ CD 


TIE MEMNDEE 


J 10 


EXERCISE 10.2 


1. Write congruent or similar figures in the following. 


m. 


< 


5 cm 
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2. Drawthe following geometrical shapes. 

(i) Draw two rectangles of different sizes. Are they similar? 

(ii) Draw two circles of different radii. Are they congruent? 

(üi) Draw two equilateral triangles of same measures. Are they similar? 

(ivy) Draw two squares of different size. Are they congruent? 

(vy Drawtworectangles ofsame size. Are they congruent? 

3. Look at the graph and consider figure P, Q and R and answer the 


following: 


(i) 
(ii) 
(iii) 


(iv) 


(v) 


Has figure P the same shape 
as figure R? 

Has figure P the same size 
as figure R? 

Are they congruent?. 

Are they similar? 

What is the relation for figures P and Q. 


4. Write T for true and F for false. 


(i) 

(ii) 
(iii) 
(iv) 


(v) 


The picture of Rs 10 currency note has the same shape as the 
picture of Rs 100 currency note; so these are similar figures. 
The picture of Rs 20 currency note has not same size as the 
picture of Rs 50 currency note; so these are not similar figures. 
The picture of Rs 500 currency note is congruent to the picture 
of Rs 1000 currency note. 

The picture of Rs 100 currency note is not congruent to the 
picture of Rs 50 currency note. 

The picture of Rs 20 currency note and picture of Rs 500 
currency note are similar figures. 


10.2.3 Apply the properties for two figures to be congruent or similar. 
We have already discussed about the congruent and similar figures. We 


know that: 
(i) 


(ii) 


Congruent figures have the same shape necessary also they 
must have the same size. 

Similar figures have the same shape i.e same angles and same 
ratio of sides very necessary but not necessary the same size. 


Now we use the above two properties for the figures to be congruent or 


similar. 


7 
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Example 1. Look at the pair of figures. Identify them as congruent or 
similar. 


2 cm 
( P 27cm Q (1) Here both are rectangles. 
lcm They have same shape 
R 27cm S g g but different sizes. 

l 4 They also have same ratio 
Both line segments have in the measure of lengths 
same shape and same of the sides. 
size. 
Therefore PQ = RS Therefore these are similar figures. 
(iii) (iv) [] 
Both these figures are of Both these figures represent to 
different shapes. same type of object. 
Therefore these figures are Both of them have almost same 
neither similar nor congruent. shape but have different sizes. 


Therefore these are similar figures. 


Example 2. Identfiy and write similar and congruent triangles. 


Let us observe the following triangles. 


Q 3 cm R 


Fig. (iii) 
Enlarged Triangle 
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In AABC and ADEF, Consider Fig (ii) and (iii) ADEF is 
all the corresponding sides and | original triangle and APQRis triangle 
angles are equal. enlarged. 

mAB = mDE , mBC = mEF and Therefore, ADEF is similar to APQR. 
mCA » mFD Here the corresponding angles are 


the same and the length of each side 


mZACB= mZDFE, is increased by the same ratio. i.e 


mZABC = mZDEF, the corresponding sides are in same 
mZBAC = mZEDF proportion: — — 
Therefore, AABC = ADEF read as DE _ EF FD. 2 
AABC is congruent to ADEF FO OR RE 8 

g Hence ADEF - APOR 
Example 4. Read as A DEFis similar to APQR. 


If both rectangles are similar to one another, find the measure of 


unknowns, when the ratio in the measure of sides is E . 


P 4.5 cm Q 


S 4.5 cm R 


Solution: Since Rectangle ABCD - Rectangle PORS. 
Then: (i) The corresponding sides are proportional. 
(ii) Corresponding angles are equal. 


mZP= mZA = 90°, mZQ = mZB - 90°, mZR = mZC = 90°, MZS = MZD = 90° 


mPQ 45 3 — 
Also mAB y 2 (Corresponding ratio in sides) 
Therefore y = CS a= E - 3, Hence mAB - 3 cm 
; mQR (x _ 3 
MERE mBC 2 2 
x 


2x3 — 
Therefore x = 9 5 then x = 3 or MQR = 3 cm. 
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EXERCISE 10.3 


1. Decide whether the following figures, given in each pair are 
congruent or similar or neither similar nor congruent. 


(First three parts have been solved as under): 


(i) VAN fs mum (ii) O © 


Solution (ii) same shape, (iii) no same 
(i) Same shape, but not same size (Similar). shape nor same size. 
same size (Congruent). Neither similar nor congruent 


v QQ Wn tlw VAVA 
(vi LN F (viii) A/N 75 (bx C ( N 


2. Write in symbols the congruent segments from the following: 
mAB = 3.2 cm mCD - 4.5 cm 
mDE - 5.1 cm mGH - 4.8 cm 
mMN = 4.5 cm mXZ = 5.1 cm 
mYZ = 4.8 cm mPQ = 5.4 cm 
mRS = 5.4 cm mEF = 3.9 cm 
mYZ = 3.9 cm mXY = 3.2 cm 
3. Write in symbol the congruent angles from the following. 
mZABC = 60° mZDEF = 70° 
mMZXYZ = 110° mZPOR = 45° 
mZCOD = 45° mZPRQ = 60° 
mZAOB = 70° mZMNS = 110° 


J 10 


4. Fillin the blanks. 


(i)  mZABC = 100°, ZABC = ZDEF, Therefore mZDEF = 


(ii) mZPQR = mZXYZ Therefore ZPQR ZXYZ 
(iii) Line segments having equal lengths are called segments. 
(iv) Angles having measures are called congruent angles. 


(v) Two circles are congruent if their 


are equal. 


5. Consider the following pair of similar figures. Find un-known 
elements xand yin the following: 


A 12 cm D y 
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10.3 CONGRUENT TRIANGLES 
Apply following properties for congruency between two triangles. 
(i) SSS = SSS 
(ii) | SASESAS 
(iii) ASA=ASA 
(iv) HS=HS 
There are four properties for congruency between two triangles. 
10.3.1 First property for congruency of triangles (SSS = SSS). 
This property describes that all the three sides of one triangle are congruent 
to all the three corresponding sides of the other triangle, then both the 
triangles are congruent. 
Consider two triangles POR and XYZ. 
APQR <—> AXYZ 
i.e. APQR has one-one correspondence with AXYZ, as under: 
(i) mPQ = 2.5 cm, mXY = 2.5 cm 
Therefore, PQ = XY 


(ii) mPR=3.0cm, mXZ = 3.0cm 
Therefore, PRz XZ 

(ii) mOQR=3.3cm, mYZ = 3.3cm 
Therefore, OR=YZ 


Hence, APQR = AXYZ 
(SSS =SSS) Q 3.3 cm R Y 3.3 cm Z 


10.3.2 Second Property for congruency of triangles (SAS = SAS) 

If that two sides and one included angle of a triangle are congruent to 
corresponding two sides and their included angle of an other triangle then 
both the triangles are congruent. ^ 
Consider two triangles POR and XYZ. 
APQR «— AXYZ 

APQR has one-one correspondence 
with AXYZ as under: 
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(i) mPQ =2.5 cm , mXY = 2.5 cm, 

Therefore, PQ = XY 

(ii) mPR = 3.0 cm, : mXZ = 3.0 cm 

Therefore, PR= XZ 

(iii) mZYXZ ='70° and mZQPR = 70", 
Therefore, ZQPR= ZYXZ 

Then APQR=AXYZ (SAS=SAS) 
10.3.3 Third property for congruency of triangles (ASA = ASA) 


This property describes that two angles and one included side of a triangle 
are congruent to coressponding two angles and included side of another 
triangle, then both the triangles are congruent. 


Consider two triangles POR and XYZ 
APQR <«—> AXYZ 
APQR has one-one correspondence with AXYZ 


(i) mZPQR = 65° and mZXYZ = 65" 


S/ 70° 
[9) 
Therefore, ZPQR = ZXYZ m Y 
== —— CQ 
(ii) mPQ -» 2.5 cm, mXY = 2.5 cm N65" 
Y Z 


Therefore, PQ = XY 

(iii mZQPR = 70° and mZYXZ - 70* 
Therefore, ZOPRz ZXYZ 

Hence, APQR=AXYZ (ASA = ASA) 


R 
(ASA = ASA) 


10.3.4 Fourth Property for congruency of triangles. (HS = HS) 

If the Hypotenuse and one side (Base or Altitude) of right angled triangle are 
congruent to corresponding Hypotenuse and one side of the other right 
angled triangle, then the triangles are congruent. 

Consider two right angled triangles POR and XYZ. 

APQR «— AXYZ 

APQR has one-one correspondence with AXYZ as under: 


(i) MZPQR= 90°, mZXYZ = 90° i.e. mnZPQR = mZXYZ = right angle. 


183) 
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(ii) MQR =3 cm, mYZ- 3 cm 
Therefore: OR= YZ 

(iii) mPR =3.5 cm, mXZ = 3.5 cm 
Therefore: PR= XZ 

Then APQRz AXYZ (HS = HS) 


Q 3 cm R 


EXERCISE 10.4 


In the figures below, the congruent parts of triangles have been 
indicated by like marking. Write the congruent parts in order and 
state by which property, the triangles are congruent. 


1. A 2. P M 
Cc D 
B Q N 
(0) 
P 
P Q 
3. FNN 4. 
R Q S S R 
5. A B 6. A D 
c Cc 
D E B E 


UL 


10 
7. i 8. A B 
9 a D C 

C F 
9. P 2 10. 
Q [v] R D E 
10.4 CIRCLE 
10.4.1 Describe a circle and its centre, radius, diameter, chord, arc, 
major and minor arcs, semi circle and segment of circle. 


We have already learnt about a circle in previous classes. 


It is most common and familiar shape of the Geometry. A bangle represents 
a circle, One rupee coin, Two rupee coin and Five rupee coin also represent 
circle. 


(i) A circle and its centre 


Take a point O on a paper. Open the pair of 
compasses and place the metallic end of 
the pair of compasses on the piont O and 
rotate the pencil arm. The figure, we get is 
that ofa circle. 


The point O is called the centre of the 
circle. 


Thus a circle consists of only those points which are at equal distance from 
a point called centre. 
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(ii) Radius of circle 


In Fig. (i) the distance between the ends ofthe pair 
of compasses is called the radius ofthe circle. 


In Fig. (ii), a circle is drawn with centre O. The j ó | A 
length of the line segment joining the centre of a 
circle to any point on the circle is radius of the 
circle. 


The term ‘Radius of a circle! is used to denote a 
distance. For example OA is the radial segment of 
the circle or the radius is 2 cm. 


Remember: A circle has an infinite number of 
radical segments. In Fig. (iii) all these radii are 


equalin length. F Fig. (iii) 
ie. mOA = mOB = mOC = mOD = mOE = mOF = mOG = 2 cm. 
(iii) Diameter 
A line segment joining any two points on the 
circle, passing through the centre of the circle is 
called Diameter of the circle. Diameter is also A B 
used to denote aline segment as well as 
distance. 
Fig. (iv) 


For example. In Fig. (iv) AB is the diameter of the 
circle. Here diameter of the circle is a distance of 4 
cm. 


Remember: The diameter of a circle passes 
through its centre and its length is twice the 
length ofthe radius. 


A circle has an infinite number of diameters and 
all these diameters are equal in length. In Fig. (v) 
mAB = mCD = mEE = mGH 
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(iv) Chord 

A line segment joining any two points on the circle is 
called chord of the circle. In Fig. (vi) RS and MN are 
chords of the circle. PQ, the diameter of the circle is 
also a chord. 


Remember: A circle has an infinite number of chords. 


Every diameter is the longest chord ofthe circle. 

(v) Arc 

Consider a circle. In Fig. (vii) take any two points A 
and B on the circle. These two points divide the 
circle into two parts. Each of these parts is called an 
arc of the circle. Points A and B are the end points of 
each arc. Hence while naming an arc, we have to use 
three letters. 

In Fig. (vii) there are two arcs. (i) arc APB and 

(ii) arc AQB. 

Thus we get two types of arcs. 

(a) Minor Arc (b) Major Arc. 

Minor Arc: An arc which is smaller than half of the 
circle is called minor arc. In above figure ÁPB is 
minor arc or ÁB is minor arc. Minor arc is named 
with two end points. 

Major Arc: An arc which is more than half of the 
circle is major arc. In above figure ÁQB is major arc. 
Sector: Let us cut a piece of circular region. It will 
give us the curved shape as shown in Fig. (viii). This 
piece of circle is called Sector. It consists of an arc 
and two radii. i.e. PQ is an arc, OP and OQ are two 
radii. 

(vi) Semi-Circle. 

Semi-circle means half ofa circle. 

In the adjoining figure, there is semi circle with 


PRQ. 
f187) 


M 
a 
Fig. (vi) 
A P 
© 
Q 
Fig. (vii) 
P 
Q 
A Fig. (viii) 
> 
P 8g 
Rie (ix) 
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(vii) Segment ofa circle 
The segment ofa circle is a shape whose boundary is 
an arc ofthe circle and a chord ofthe circle. 


Example. A chord normally divides a circle into two 

segments of different sizes. The smaller segment is 

called the minor segment and the larger segmentis A CM B 
called the major segment. z 
Look at the Fig (x). AB is a chord ofthe circle. 

The chord AB divides the circle into two parts. Each part is a segment of the 
circle. 

The segment bounded by the minor arc ÁPB and the chord AB is the minor 
segment ofthe circle. 


The segment bounded by the major arc ÁQB and the chord AB is the major 


segment ofthe circle. 
EXERCISE 10.5 


Fillin theblanks with proper words. 


Fig. (x) 


I. The segment joining any two points on the circle is called the 
of the circle. 

2. The distance between the centre of a circle and any point on the circle 
is called the of the circle, 

3. The segment joining the centre of a circle to any point on the circle is 
called the ofthe circle. 

4. All the points on a circle are equidistant from the 

Dy A chord passing through the centre of a circle is called the of 
the circle. 

6. The diameter of a circle passes through its and its length is 

of the length of the radius. 

7. The longest chord ofa circle is the of the circle. 

8. There are number of radial segments of any given circle and 
they are in length. 
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9. The radius ofa circle is of diameter ofthe circle. 
10. There are number of diameters of any given circle and they 
are in length. 


10.4.2 Draw a semi-circle and demonstrate the property; the angle in a 
semi-circle isa right angle. 


Lets us demonstrate: ‘The angle in a semi circle is a right angle’. 


B Draw a semi-circle with suitable radius. r 
Mark its centre as O. P Q 
Draw a diamter AB through the centre O. 

II; Make diameter as one side ofa triangle. A Ó B 


Draw other two sides from points A and B to meet at a vertex C on the 
circumference. Thus we get a AABC. 

Now measure ZACB with the protractor; we will see mZACB = 90" i.e. ZACB 
isaright angle. 

III. Again take two points P and Q on the semi-circle. Draw triangles APB 
and AQB. 

IV. Measure ZAPB and ZAQB with the protractor. We will see that: 

mZAPB = mZAQB = 90°. 
Thus the angle in a semi-circle is a right angle. 

Hence proved that the angle in a semi-circle is a right angle. 

10.4.3 Draw a segment of a circle and demonstrate the property, the 

angles in the same segment of a circle are equal. 


Let us demonstrate the property: ‘The angles in the same segment of a circle 
are equal’. a 


R 
Steps of Demonstration: 
I. Draw a circle with suitable radius. 
II. Draw a chord AB ofthe circle, other than A 
B 
diameter. 6 


© 
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III. 
IV. 


V. 


VI. 


VII. 


We have two segments (i) Minor (ii) Major. 

In minor segment of the circle, draw two inscribed angles of the 
smaller segment ZAPB and ZAQB with scale. 

Now measure them, with protractor, we will see that: 

mZAPB = mZAQB 

Again draw two angles in the major segment of the circle, ZASB and 
ZARB, with scale. 

Measure them with the proctor, we will see that: 


mZASB = mZARB 


Itis concluded that the angles in the same segment ofa circle are equal. 


EXERCISE 10.6 


Draw two semi-circles of different radial segments say, 2.5 cm and 
3 cm. Draw an angle in every semi-circle and verify itis a right angle. 
Draw a semi-circle with radius 3.3 cm. Demonstrate the property ofa 
semi-circle. ‘The angle in a semi-circle is of measure 90°.’ 

Draw a circle of radius 2.7 cm, demonstrate the property: 'The angles 
in the same segment ofa circle are equal.’ 

Draw a circle of radius 2.8 cm. Draw the angles in the same segment 
ofa circle. Verify that these angles are equalin measure. 

Draw a circle of radius 3.4 cm. Draw the angles in the same segment 
ofacircle. Then verify that these angles are equalin measure. 


REVIEW EXERCISE 10 


Define adjacent angles and show the pair of adjacent angles in a 
figure. 

Define complementary and supplementary angles. Show the pairs of 
complementary angles and supplementary angles in a figure. 

What is vertically opposite angles. Show two pairs of vertically 
opposite angles in a figure. 
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10. 


Ll. 


What are similar figures? Show them by drawing the diagram and 
also show in symbolic form. 

What are congruent figures? Show them by drawing the diagram and 
also show in symbolic form. 

Draw figure of a circle in which show the centre, radius, diameter, 
chord, minor arc and major arc. Also show semi circle and segment of 
a circle. 

ABCD is a parallelogram in which AC A B 
is a diagonal. 

State the various properties for 

congruency of the two triangles 

formed. 

Draw a semi-circle of 3.3 cm radius. 5 
Demonstrate the property of a semi-circle that the angle in a semi - 
circle is a right angle. 

Draw a semi-circle with radius 4.4 g 

cm. Draw a AABC as shown. Measure 

three angles ofthe triangle. 

Is mZACB a right angle? A B 
Draw a circle with radius 3.6 cm. Draw a segment of a circle and 
demonstrate the property: ‘ The angles made in the same minor 
segment of a circle are equal.’ 

Draw a circle with radius 4 cm. Cut the circle along a chord other than 
diameter. Demonstrate the property that 'The two angles in the major 
segment of the circle are equal’. 


Fillin the blanks. 
The angles with common vertex and a common arm are called 
If sum of two angles is 905, then these angles are called 


Two figures are similar, ifthey are in 


If two lines intersect each other then angles are always 
in measure. 
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(v) Inaright angled triangle the and one side (base or altitude) 
of a triangle are congruent to the corresponding and one 
side of the other right angled triangle; then the triangles 


are 
SUMMARY 


° Two angles are said to be adjacent if they have a common vertex and a 
common arm. 


e If the sum of the measure of two angles is 90°, they are said to be 
complementary angles. Each is said to be the complement of the 
other. 


e If the sum of the measures of two angles is 180^, they are said to be 
supplementary angles. Each is said to be the supplement ofthe other. 


e The angles opposite to the common vertex formed by the intersection 
of two lines are called vertical opposite angles. 


e Sum of the three angles of a triangle is 180°. With the help of this 
property we can calculate unknown angles of a triangle. 


e Geometrical figures which have exactly the same shape and same size 
are called congruent figures. The symbol used for congruent figures 
isz. 

e Geometrical figures which have exactly the same shape are called 
similar figures. The symbol used for similar figures is ~. 


e Two triangles are said to be congruent if any of the following property 
hold. (a) SSS = SSS (b) SAS = SAS (c) ASA = ASA and (d) HS = HS. 


e Circle is most familiar geometrical figure. It is traced on paper by a 
point moving in such a way that its distance from another fixed point 
on the plane is always constant. 
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11.1 LINE SEGMENT 


9 A 
A Fig (i) B 
We havelearnt that aline can be extended to any 
length on both sides. Here in Fig. (i) AB is a line. 
C D 
Aline has no end points. ig ii) 


A portion ofa line is a line segment. Here in Fig (ii) CD is a line segment. 
A line segment has two end points. 
Therefore a line segment has length. 


In geometry, the word “construction” means to draw a correct and an 
accurate figure from the given data. We need this ability in all walks of life. 


To acquire this skill, we shall learn to draw some figures using a ruler, a set- 
square, a protractor and a pair of compasses. 


11.1.1 Divide a line segment into a given number of equal 
segments. 


Example 1. Divide aline segment AB oflength 7 cm into four equal parts. 


J 


Y 
Steps of construction: 
1  DrawABoflength 7 cm. 


2. Draw AX making any suitable acute angle say 40° with AB, with 
protractor. 
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T. 


At point B, draw BÝ, making same acute angle such that 
mZBAX = mZABY = 40°. 

Using pair of compasses, draw four arcs of suitable measure to cut AX 
at points C, D, E and F such that all the small pieces of lengths are 
equal in measure. 


Similarly using pair of compasses draw four arcs of same measure to 
cut BY at points G, H, I and J such that the small pieces of lengths are 
equalin measure. 

Join points A to J, C toI, Dto H, Eto Gand F to Bin order to draw, 


AJ, CI, DH, EG and FB. These line segments cut AB at points A, K,L,M 
and B. 


In this way, the given AB is divided in the required four equal parts 
such that mAK = mKL = mLM = mMB. 


11.1.2 Divide a line segment internally in a given ratio. 


Example 1. Divide a line segment CD of length 7 cm in the ratio 3:4. 


Steps of construction: 


1; 
2; 


3. 


Draw CD oflength 7 cm. 


At point C, draw CÉ making an acute angle DCE say 40° with 
protractor. 


At point D, on the opposite side of CD, draw DF making same acute 


angle CDF with protractor such that = 


mZDCE = mZCDF = 40°. 
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4. Using compasses draw seven (3 + 4 = the sum of ratios) arcs of suitable 
measure to cut CÉ at points P, Q, R, S, T, Uand V. 


». Similarly using compasses of same measure, draw seven (3 + 4 = sum 
of ratios) arcs to cut DF at points G, H,I, J, K, L and M. 


From point C mark 3rd. point R. 

From point D mark 4th. point J. 

Now join points R and J and draw RJ to cut CD at point O. 

In this way CO : OD = 3:4. 

It means the given CD of measure 7 cm is divided in the required 
ratio of 3:4 at point O or mCO : mOD = 3:4. 

Example 2. Divide a given line segment XY of measure 9 cm in the 
ratio of 2:3:4. 

Steps of construction: 


BOO 


1. Draw XY of measure 9 cm. 

2. At point X, draw XA making suitable acute angle YXA (say 40°) with 
protractor. 

3. At point Y, draw YB making same suitable acute angle XYB, such the 
mZYXA = mZXYB = 40°. 

4. Using compasses draw nine (2 + 3 + 4 = the sum of ratios) arcs of 
suitable measure to cut XA at points a, b, c, d, e, f, g, hand i. 

5. Similarly using compasses of same measure draw nine another arcs to 
cut YB at points: 9,8, 7,6, 5, 4,3, 2and 1. 

6. Join b with 3, e with 6 to cut XY at points C and D. 

7. In this way, the given XY is divided in three parts in the ratio of 
2:3:4. 
Thus mXC : mCD : DY = 2:3:4. 
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EXERCISE 11.1 


Divide a line segment of length 6 cm into four equal parts. 


Divide mAB - 7.5 cm in five equal parts. 

Divide mCD - 9 cm in six equal parts. 

Divide a line segment 5 cm in the ratio of 2:3. 

Divide aline segment measuring 8.4 cm in the ratio of 1:5. 
Divide mMN = 8 cm in the ratio of 3:5. 

Divide aline segment measuring 6.6 cm in the ratio of 1:2:3. 
Divide mXY - 7 cm in the ratio of 2:2:3. 


Divide aline segment measuring 8.4 cm in the ratio of 4:2:1. 
A 


11.2 TRIANGLES 


We know that a triangle has three sides and 
three angles. 


Itis a AABC in which AB, BC and CA are its sides. 
ZA, ZB and ZC are its three angles. 


99 NTON ON M c du 


x: 


B c 
In order to construct a triangle, we require to know three of the above 
elements. Now let us learn some more ways for constructing a triangle. 


11.2.1 Construct a triangle when perimeter and ratio among the 
lengths of sides are given. 


Example 1. Construct a triangle ABC, whose perimeter is 9 cm and the ratio 
among the three sides is 1:2:3. 


Given: AABC, its perimeter is 9 cm. Ratio of the sides is AB: BC : CA = 1:2:3. 
Required to construct: To construct a AABC from the given data. 
Steps of construction: 


1. With the help of ruler, draw DE measuring 9 cm - perimeter of the 
triangle. 


2. Divide DE in the given ratio 1:2:3, we get the lengths of three sides AB, 


BC and CA as under: mAB = mDB (the shortest side), mBC = mBC and 
mCA = mCE (the greatest side). 
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Take point B as centre, draw an arc with radius mDB. uu 
Take another point C as centre, draw an other arc with radius mCE to 
cut previous arc at point A. 


P 


5. Join pomi Ato B and point A to C. 
Thus we get the triangle ABC which is the required triangle. Its 
perimeter is 9 cm and its sides arein the ratio of 1:2:3. 

Example 2. Construct an isosceles triangle when its perimeter is 10.5 cm 
and ratio ofthe three sides is 2:2:3. 

Given: APQR is an isosceles triangle. Its perimeter is 10.5 cm and the ratio 

among the sides is 2:2:3. 

Required to construct: Draw an isosceles triangle POR from above data. 

Steps of construction: 

1. Draw a line segment XY measuring 10.5 cm with the help of ruler. 

2. Divide the XY in the ratio of 2:2:3. We get the measure of three sides of 
the triangle as XP, PQ and QY. 

3. Take point P as centre and radius = mXP (one side of A), draw an arc. 

4. Again take point Q as centre and radius = mQY (3rd side of the A), draw 
an other arc, to cut previous arc at point R. 

5. Join points P and R to draw PR. 6. Again join points R and Q to 
draw QR. 7. Hence PQR is required isosceles triangle. 
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EXERCISE 11.2 


Construct the following: 


jm A triangle ABC in which the ratio among the sides of the triangle is 
1:2:3 and the perimeter is 9.6 cm. 


2. The perimeter of a ADEF is 8.4 cm and the ratio among sides of the 
triangle is 2:3:2. 

3: A triangle LMN whose perimeter is 90 mm and the ratio among sides 
ofthe triangle is 2:3:4. 


4. A triangle PQR in which ratio among the sides is 5:3:2. The perimeter 
ofthe triangle is 10 cm. 


5. A triangle XYZ in which ratio among the sides of the triangle is 3:3:2 
and the perimeter is 88 mm. 


11.2.2 Construction of an equilateral triangle 

(a) Construct an equilateral triangle when base is given. 

We know that if all the three sides ofa triangle are congruent, the triangle is 
said to be an equilateral triangle. 


An equilateral triangle is always an acute angled triangle. All its angles are 
congruent. Each ofits angle measures 60°. 


Example: Construct an equilateral triangle POR such that the measure of 
its baseis 3.6 cm. 


Given: APOR is an equilateral triangle and the measure of its base is 3.6 cm. 


Required to construction: APOR an equilateral triangle in which all the 
three sides are congruent. 


Steps of construction: 


l. Draw a line segment PQ measuring = 
3.6 cm. 

2. Take point P as centre, draw an arc 
with radius 3.6 cm. 

ou Again take point Q as centre, draw 


another arc with same radius to 
intersect the previous arc at point R. 


4. Join points P and R and draw PR. 
A : == P 3.6 cm Q 
5. Join points Q and R and draw QR. 
6. In this way we get the required equilateral triangle POR whose every 


side is of 3.6 cm. 


(198 
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(b) Construct an equilateral triangle when its altitude is given. 


Altitude of a triangle is a perpendicular A 
segment drawn from the vertex of a 

triangle to the base ofthe triangle. Here ABC 

is an equilateral triangle in which AD is a 

perpendicular distance to the base BC. 


Symbolically AD L BC or AD is an altitude of 
equilateral triangle ABC. B D c 


Remember: Altitude of an equilateral triangle bisects the angle at vertex. 
Every angle of an equilateral triangle is of 60°. 
We can also construct an equilateral triangle when its altitude is given. 


Example: Construct an equilateral triangle POR when an altitude (PO | OR) 
where mPO = 4.3 cm 


Given: PQR is an equilateral triangle in which 
POisanaltitude, PO L QR and mPO = 4.3 cm. 


Required to construct: To construct an equilateral triangle POR. 


Steps of construction: 
1. Draw DE of suitable measure with the help of ruler. 


2 Take any point O on it. 
3. Draw OF 1 DE with the help of protractor. 
4 


Take point O as centre and 


radius = 4.3 cm, draw an arc to cut OF at point P, to get OP an altitude. 


5. We know that every angle of equilateral triangle is of 60° and an 
altitude of the given equilateral triangle bisects the angle at vertex. 


Draw angles of 30° with the help of protractor at point P such that 
mZOPM = m ZOPN = 30" 

6. Let PMintersect DE at point Q and PN intersect DE at point R. 
Thus PQR is the required equilateral triangle. 


T 
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EXERCISE 11.3 


Construct the following equilateral triangles when the measure of 
base is as follows: 


i) 2.9 emi (ii) 3.2cm (iii) 4.1 cm 
(iv) 3.8cm (vy) 2.8cm (vi) 4.3cm 


Construct the following equilateral triangles, when the measurement 
ofits altitude is as follows: 


(i) 3:b6em (ii) 3.9cm (iii) 4.3 cm 
(ivy) 4.5 cm (vy) 4.7cm (vi) 4.8cm 


Construct an equilateral triangle PQR in which the measure of its 
baseis 50mm long. 


Construct an equilateral triangle MNO in which its altitude is 36 mm 
long. 


11.2.3 Construction of an Isosceles Triangle 


(a) 


Construct an isosceles triangle when base and a base angle are 
given. 


We have already learnt that any two sides of a 
triangle are congruent, the triangle is said to be A 
an isosceles triangle. 


Figure ABC is an isosceles triangle, in which 


AB z AC. Also mZABC = mZACB 


Thus in an isosceles triangle, the congruent sides 


are called arms of the triangle and the third side is 


B D Cc 


called the base. 


We can construct an isosceles triangle when its base and base angles are 


given. 


We know that in an isosceles triangle, two sides are congruent. Therefore 
the angles related with congruent sides are also congruent. 


Example: Construct an isosceles triangle ABC in which its base measures 
4.5 cm and the measure of base angle is 40”. 


T 
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Given: ABC is an isosceles triangle in which AB = AC and mZABC = 40°. 
Required to construct: Constructanisosceles triangle ABC. 


Steps of construction: 


N 


LN Draw BC measuring 4.5 cm. 


2: At point B, draw an angle CBM 
measuring 40°. 


3. At point C, also draw an angle BCN 
measuring 40°. 


4. Let arms of two angles intersect each B 4.5 cm c 
other at point A. 
5. Thus AABC is the required isosceles triangle. 


(b) Construct an isosceles triangle when vertical angle and an 
altitude are given. 


Look at the picture. It is an isosceles triangle. 


DEF, in which mDE =mDF and D 
mZDEF = mZDFE (base Zs). ZEDF is called 
vertex angle. 


DG is an altitude drawn from point D to EF. 

Therefore DG L EF. 

We have already learnt that an altitude is 

drawn from vertex to the base of an isosceles zs P 
triangle, it bisects the vertex angle. 

So MZEDG = mZFDG. 


Example: Construct an isosceles triangle POR in which congruent sides 
QP = QR (arms of an isosceles triangle) QO is an altitude whose measure is 
3.9 cm and its vertex angle measures 70°. 


E G F 


Given: POR is an isosceles triangle. 

mQP = mQR , m ZPQR - 70^ and QO | PR 

Required to construct: Construct an isosceles APQR 
Steps of construction: 

1. Draw MN with the help of scale. 
2: Take any point O on it. X Y 


a 
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Draw OS | MN 
Take point O as centre, draw an arc with radius = 3.9 cm to cut OS at 
point Q. 

D: Now as the vertex angle is 70° and altitude of the triangle bisects the 


vertex angle. Therefore perpendicular QO shows the angle of /Ó =35° 
on both the sides of QO. z 


6. Draw ZOQX and ZOQY measuring 35' each. 
7. | LetQX intersect OM at point P and OY intersect ON at point R. 
8. Thus APQR is the required isosceles triangle. 


(c) Construct an isosceles triangle when an altitude and a base angle 
are given. 


Here is a picture ofan isosceles triangle. ^ 
Arms ofanisosceles triangle are congruent 
i.e XY = XZ or mXY = mXZ. 
Therefore mZXYZ = mZXZY i.e. base 
Y Unknown Z 


angles are congruent (ZXYZ = ZXZY) 
We know that the sum ofthe three angles of triangle is 180°. 


With this property we can easily find the measurement of vertex angle as 
follows: 


Vertex angle = 180° - (sum of two base angles) 


Example: Construct an isosceles triangle XYZ, when the measurement of 
its altitude XR is 3.8 cm and a base angle XYZ is 55°. 


mXR = 3.8 cmGiven: AXYZ is an isosceles triangle. XR L YZ, 
XZY = 55°. ZXYZ = mZXZY or mZ = XYZ Z 
Required to construct: Construct an isosceles triangle XYZ 
Steps of construction: 


First we find the vertex angle. Vertex angle = 180° - (sum of two angles) 


202 
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Vertex angle = 180°- (55** 55’) 


Vertex angle = 180°— 110° 4 


Vertex angle = 70° 


1. 


= m D 


S 
x 
Take any point R on it. /ss\ TN 


M/Y R Z N 


Draw RS 1 MN. i 


Take point R as centre and radius = 3.8 cm, 
draw an arc to cut RS at point X. 


l vertex angle 70° " 
At point X, draw ZRXE - 2 —g 795 


At point X, draw ZRXF - RHET - — =35° 


Let XE intersect RM at point Y 
And XF intersect RN at point Z 


Thus AXYZ is the required isosceles triangle. 


EXERCISE 11.4 


Construct isosceles triangle for following data. 
Base-4.2cm,Baseangle-42' (ii Base=4.8cm, Base angle = 48" 
Base = 38 mm, Base angle =38° (iv) Base = 45 mm, Base angle = 45" 


Construct the following isosceles triangles when the measure of 
vertical angles and altitude is given. 


Vertical angle = 76°. Altitude = 4 cm 
Vertical angle = 80". Altitude = 5 cm 
Vertical angle = 90°. Altitude = 5.3 cm 


Vertical angle = 100°, Altitude = 60 mm 
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3. Construct the following isosceles triangles when the measure of 
altitude and base angle are given. 
(i) Altitude = 4.5 cm. Base angle = 54° 
(ii) Altitude = 39 mm. Base angle = 65° 
(iii) Altitude = 4.7 cm. Base angle = 70° 
(iv) Altitude = 59 mm. Base anlge = 75° 


11.3 PARALLELOGRAM 


Parallelogram is a quadrilateral whose opposite sides are congruent and 
parallel. 


Look at the picture. 
PQRS is a parallelogram in which PQ || SR and PS || OR. 
PO = SR and PS=OR 


E ~ 4 E acq and QS are diagonalg2 

Properties 
Diagonalsof a®arallelograyn (i) 
poat her. 


S R 
—< — PR and QS bisect each other. 


dc — i.e. PO RO, SOzQO 

PQ and QR are two adjacent sides. (ii) 
PQR is included in the above two adjacent sides. Z 
EN m Similarly QR and SR are two adjacent sides. 
SRQ is included in the above two adjacent sides.Z 


Opposite angles of a parallelogram are also congruent. (iii) 


i.e. LPSR = ZPQR , ZSPQz ZSRQ 


UGI] ^ PRACTICAL GEOMETRY 


11.3.1 Construction ofa parallelogram 


I. Construct a parallelogram when two adjacent sides and their 
included angle are given. 


Here we have to construct a parallelogram when pair of its two adjacent 
sides and an included angle is given. 


Example: Construct a parallelogram PQRS in which mPQ - 4.8 cm , 
mQR = 3.2 cm and mZPQR = 50°. 


Given: PORSisallogram, mPQ-4.8cm, mQR-3.2cm 
mzZPQR = 50°. 
Required to construct: Construct a parallelogram PQRS from given data. 


Steps of construction: 


l; A line segment PQ measuring 4.8 cm 
is drawn. 


2. At point Q, draw an angle PQX 
measuring 50° with protractor. 


d With centre Q and radius 3.2 cm, 
draw an arc to cut QX at point R. 


P 4.8 
With centre R and radius 4.8 cm, draw an arc. m e 


4 
5 Again with centre P and radius 3.2 cm, cut previous arc at point S. 
6. Join points P and S to draw PS. 

7 Join points R and S to draw RS. 

In this way, we get the required parallelogram PQRS. 


II. Construct a parallelogram when two adjacent sides and a 
diagonal are given. 


Consider a parallelogram CDEF in which e D 
DF is a diagonal of the parallelogram CDEF. 


And CD , CF are adjacent sides. 


We can construct a parallelogram when 
measure of its diagonal FD and two ? = 
adjacent sides CD and CF are given. 
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Example: Construct a parallelogram CDEF in which length of its diagonal 
DF = 5.8 cm and the lengths of its two adjacent sides DE = 3.4 cm and 
EF - 4.2cm. 


Given: CDEF is a parallelogram. Measurement of its adjacent sides 
mDE - 3.4 cm, mEF - 4.2 cm and the diagonal mDF - 5.8 cm. 


Required to construct: Construct a parallelogram CDEF from given data. 


Steps of construction. 


1. 
2. 


10, 


Draw DF diagonal measuring 5.8 cm. 
With centre D and radius 3.4 cm, 
draw an arc on the upper side of 
diagonal DF. 

With centre F and radius 4.2 cm, draw 
an other arc on the upper side of DF to 
cut the previous arc at point E. D 5.8 cm F 


Join points D and E to draw DE. 


Join points E and F to draw EF. 


Now with centre D and radius 4.2 cm, draw an arc on the lower side of 
the diagonal DF. 


Again with centre F and radius 3.4 cm, draw an other arc on the lower 
side of the diagonal DF to cut previous arc at point C. 


Join points C and D to make CD. 
Join points C and F to make CF. 
In this way, we get the required parallelogram CDEF. 


EXERCISE 11.5 


Construct the following parallelograms in which the lengths of 
two adjacent sides and the measurement of their included angle 
are given as under: 


Parallelogram PORS , mPQ =5.9cm, MQR = 4.1 cm , mZPQR = 65°. 
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Parallelogram CDEF , mCD = 63 mm, mDE » 39 mm , mZCDE = 70*. 


Parallelogram ABCD , mAB = 6.6 cm, mAD = 4 cm , mZBAD = 50°. 


pO d 


Parallelogram RSTU, mRS - 70mm , mST - 45 mm ,mZRST = 80*. 
5. Parallelogram ACEG , mAC = 7.5 cm , mCE 2 3.4 cm, mZACE = 75*. 
6. Parallelogram LMNO, mON = 6 cm , mMN = 3.5 cm , mZMNO = 55? 


B. Construct the following parallelograms in which the 
measurement of two adjacent sides and the length of one 
diagonal are given as under: 


Lk. Parallelogram ABCD , mBC = 6cm , mCD = 4 cm , mBD = 7.3 cm. 

2 Parallelogram BDFH, mBD = 50 mm , mBH = 30 mm , mHD = 64 mm. 
ds Parallelogram ACEG , mAC = 6.6 cm , mAG = 3.3 cm , mCG = 7.9 cm. 
4 Parallelogram PORS , mRS = 4.8 cm , mRQ = 2.9 cm , mSQ=7 cm. 

5 Parallelogram RSTU , mRS = 59 mm , mST = 36 mm , mTR = 7.5 cm. 
6. Parallelogram UVWX , mUX - 7 cm , mUV = 5cm , mVX =9 cm 


11.3.2 (a) Verify practically that the sum of the measures of the angles 
ofa triangle is 180°. 


Given: DEF isa triangle. 
There are three angles of the ADEF 
(i) ZDEF, (ii) ZDFE and (ii) ZEDF. * 
We have to verify: 
mZDEF + mZDFE + mZEDF = 180°. 


Required to verify: The sum of the 


measures of angles of given ADEF is 180°. 


UGLA] ^ PRACTICAL GEOMETRY 


SETPS 
Step 1. Draw BC|| EF passing through point D. 
Step 2. According to the properties of parallel lines. 
(a) mZBDE=mZDEF or 7=12ZE 
(b) mZCDF=mZDFE or 7232ZF 
Step 3. From figure, it is observed that: 
mZDEF + mZEDF + mZDFE = m1z + m2Z * m3Z 
or mZE * mZD * mZF = mlZ * m2z * m3Z 
Step 4. We know that the angles on a straight line are supplementary. 
i.e. m1Z + m2Z + m1802 37? 
Hence mZD + mZE + mZF = m1Z + m2Z + m180- 32’. 
In this way, it is verified that the sum ofthe angles ofa triangle is180”. 
Thus we can practically observe that the sum of the measures of the three 
angles of a triangle is180° by drawing any three or more triangles. Then 
measure three angles in each of the triangle with protractor. Also find sum 
of the three angles in each case. Thus verified the sum of three angles of a 


triangle is 180". 
11.3.2 (b) Verify parctically that the sum of the measures of the angles 
of a quadrilateral is 360°. 

Given: PORS isa quadrilateral. 

There are four angles of the quadrilateral. 


(i) ZSPQ (ii) ZPQR, (iii) ZQRS and (iv) ZRSP 
orzP,ZO,ZRand ZS 


We have to verify that mZSPQ + mZPQR + mZQRS + ZRSP = 360° 
or mZP + mZQ + mZR + MZS = 360° 

Required to verify: The sum of the angles of a given quadrilateral PORS 
is 360° 

STEPS 

Step 1. In above given figure of quadrilateral PORS, join points, R and P to 
draw the diagonal of the quadrilateral PORS. 

Step 2. The diagonal PR divides the given quadrilateral in two triangles: 
APSR and APQR. 
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Step 3. We know that the sum ofthe angles in a triangle is 180°. 
So sum of the angles ofthe given quadrilateral - (sum of the angles of APSR) 
+ (Sum ofthe angles of APQR). 
Step 4. In APSR, we observe that: 
mZSPR + mZPSR + mZSRP = 180" 
or mlZ-*m2Zz-*m180-23Z -------------------- (A) 
In APQR, we observe that: 
Sum ofthe angles of trhe given quadrilateral = 
m QPR + mZPRQ + mZPOQR » 180° 


or m6Z + m4Z + m180 = 52 -------------------- (B) 
Step 5. Now we have to find sum of all the angles of the given quadrilateral 
PQRS. 


i.e. Adding the above results of (A) and (B), we get: 
mlz -*m2Zz:-tm3z-*mó6z-*m4Z-*m180-25Z7'-180'- 360° 

or mlZ-* moz -*m2z-*m3z-*m4Zz-*m360-257^ 

or mZP-* mZS * mZR + mZQ =360° 

or mZP-* mZQ * mZR + mZS =360° 
Hence verified that the sum of the four angles of the given quadrilateral 
PORS is 360°. 
It can practically be observed by drawing the pictures of two or more 
quadrilaterals. Then measure the four angles of the quadrilateral in each 
case. Also find the sum of four angles of each quadrilateral. Thus the sum 
of measures of angles of a quadrilateral is 360°. 


EXERCISE 11.6 


I. Verify in the following that the sum of the measures of the angles of a 
triangle is 180°. Measure three angles of each triangle by protractor. 


Find their sum. 
A D M P 
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II. Draw any three different triangles and measure the angles of each 
triangle. Also verify that the sum ofthe angles ofa triangle is 180". 

II. Verify in the following that the sum of the measures of four angles ofa 
quadrilateral is 360". 

First we measure the angles with the help of protractor, and then find their 


sum. 
A R M 
B 9 r 
1. 2. 3. 
D [o P S (0) N 
W 
[o 
M 
4. D 5. 6. 
T x 
Q (0) 
F E 
Y P 
IV. Draw any two quadrilaterals. Measure all the angles of each and every 
quadrilateral. Verify that the sum ofthe angles of a quadrilateral is 360”. 


REVIEW EXERCISE 11 


A. Answer the following short questions. 

1. Whatisaline segment? Describe its properties. 

2. Whatis triangle? Describe its properties. 

3. Namethe different kinds ofa triangle. 

4. Whentwo line segments will be congruent? 

5. What is the sum of the angles ofa triangle? Verify it with the help of a 
protractor. 

6. Whatisaquadrilateral describe only the names of different kinds. 

7. Whatarethe properties of an equilateral triangle? 

8. Issquarea rectangle, a parallelogram or a rohmbus? 
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Whatis the sum ofthe angles of a quadrilateral? Verify it with proof. 
Define an altitude and vertex angle of a triangle? 

Construct the following with neat and clean figure. 

Dividealine segment of 10.5 cm in the ratio of 3:4. 

Dividealine segment 11.9 cm in theratio of 2:4:2. 


Construct an isosceles triangle in which base measures 52 mm and 
measure of base angle is 70°. 


Construct a parallelogram PQRS in which mSR = 4.1 cm, 
mOR = 3.1 cm and mZQRS = 70°. 
Construct an equilateral triangle whose altitude is oflength 6 cm. 


Construct a triangle whose perimeter is 129 mm. The ratio between 
thelengths ofthe sides is 3:4:5. 


Construct an isosceles triangle in which altitude is 6.2 cm and the 
vertex angle is 40". 


Construct a parallelogram in which the lengths of two adjacent sides 
are 43 mm and 32 mm. The length ofone ofits diagonalis 6.4 cm. 
Tick (Y) the correct answer. 


A polygon with three sides, three vertices with a sum of interior angles 
180" is called 


(a) quadrilateral (b) linesegment (c) triangle (d) circle 


Base angle of an isosceles triangle is . When the vertex angle 
is 56". 
(a) 67° (b) 70° (c) 60° (d) 90° 


A parallelogram with each ofits angle 90° is ; 

(a) Circle (b) Rectangle (c) Trapezium (d) Triangle 
Two line segments OP and OR are congruent, if 

(a) mOP=mOR (b mOP>mQR (c) mOPK mQR- 

(d) mOPzmQR. 

The sum ofthe interior angles of a quadrilateral is i 

(a) 90° (b) 180° (c) 270" (d) 360° 


a 2 NEN 
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6. A quadrilateral whose opposite sides are congruent and parallel is 
called 
(a) Trapezium (b) Parallelogram (c) Square (d) Rectangle 
T. In a triangle, the sum of two base angles is 90°. Then the measure of 
its vertex angle is : 
(a) 45° (b) 90° (c) 135° (d) 180° 
&. In a quadrilateral the sum of the three angles of a quadrilateral is 
270°, then the measure of its fourth angle is . 
(a) 90° (b) 180° (c) 270° (d) 360° 
SUMMARY 
UR Two line segments are congruent, if they are of equallength. 
i.e. AB = CD when mAB = mCD. 
2. A line segment can be divided into any given number of equal 


segments; for example mCD = 120 mm. 

(i) | When divided into six equal segments, the measurement of 
each segment is 12 -2cm. 

(ii) When the above said line segment CD is divided in the ratio 
1:2:3. 
We get three small line segments. 1l, , L and l, as under: 


C 2cm E 4 cm F 6 cm D 
mCD x ratio of 1, mCD x ratio of L anq mCD x ratio of 1, 
Sum of ratios Sum of ratios Sum of ratios 
3: A triangle is a polygon having three sides and three angles. 
(i) We can construct a triangle when at least its three elements are 
given. 
(ii) We can construct a triangle when its perimeter and ratio among 
the lengths of its sides is given. 
4. An equilateral triangle has three congruent sides. 
(i) We can construct an equilateral triangle when the measure of its 
one side say base is given. 
(ü) We can construct an equilateral triangle when its altitude is 
given. Altitude of a triangle is a perpendicular segment from the 
vertex. 


EE cH NN 
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5. Isosceles triangle has two sides congruent. 

(i) We can construct an isosceles triangle, when its base and two 
equal base angles are given. 

(ii) We can also construct an isosceles triangle when its vertical 
angle and an altitude is given. Altitude is drawn from vertex to 
the base and it bisects the vertex angle. 

In an isosceles triangle, we can easily find the measurement of unknown 
vertex angle as follows: Vertex Angle = 180" - (Sum of two equal base angles). 
Similarly in an isosceles triangle, we can find the measurement of unknown 
Base Angle as follows: 


(180° - Vertex Angle) 
2 


6. Parallelogram is a quadrilateral whose opposite sides are congruent 
and parallel. Properties of a parallelogram are as follows: 


Base Angle = 


(i) Diagonals ofa parallelogram bisect each other. 
(ii) Opposite angles ofa parallelogram are congruent. 


(iii) A square, a rectangle and a rhombus is a parallelogram. But 
every parallelogram is not a square, a rectangle and a rhombus. 


Think Tank: The Most Wonderful Knowledge. 


Let us observe the magic of the number 123456789. Multiply it by any 
multiple of 9 up to 81 (i.e. multiply it by 9; 18; 27; 36; ...; 81). 


We will be pleased to arrive at the result (Product). 
2 3 7 


1 6 


1 1 1 1 


Similarly we can multiply 12345679 by 18, ... 
Hence 12345679 x 18 = 222222222. 


CIRCUMFERENCE, AREA 


AND VOLUME 


12.1 CIRCUMFERENCE AND AREA OF CIRCLE 


12.1 Circumference of a Circle 


Circle is a familiar shape. O is centre of the circle. 
OA is radius. AB is diameter. Circle is a closed 
figure and every point on it is at the same distance 
from a given point O, the centre. 


The measure of the length of the boundary of a 
circle is called its circumference. 


Whereas AOD, BOD, AOC and BOC are sector of the 


circle. OA, OB, OC and OD all represent the radii of 
the given circle. Circle 


AB and CD are diameters. Since a diameter is a line segment, so it can 
easily be measured. 


12.1.1 Express x as the ratio between the circumference and the 
diameter of a circle. 
Activity: Let us work with a partner or in a group to find the ratio between 


the circumference and the diameter of a circle. We will need several circular 
objects, a calculator, a ruler, and a measuring tape and string. 


Choose one circular disk and answer the following. ce BONN i 
Consider a circular disk. 


(a) Which do you think is greater: 
the distance around the circular disk or 
the distance between A and B 


Let us try to find the answer of second question. e 
; . -— “Toular pr 
It is observed that the distance around the disk is greater. 


(b) How many times as great do you think it is? 


Measure and record the Measure and record the 
distance around each disk distance across each disk 
(its circumference), to the (its diametre). Using ruler or 
nearest millimetre, using string. tape. 


l. Repeat Steps 2 and 3 for the other disk also. Record your results in a 
table given below: Include the results of your partner or other group 
members. 


2. Also compare the numbers in the circumference column with those in 
the diameter column. 


We find the ratio of circumference to diameter in all the above cases: 


The circumference 
is slightly more 
than 3 times the 
diameter. 


Start Finish 
m— Circumference ——————9 


The table below shows the measure of diameters and approximate size of 

circumferences of four circles. Find the value of ratio (Fircumference) for each 
: : ‘ Diameter 

circle. What did you notice? 


2 Circumference 

» k Circumference — —— (— 
of se| ne | 
Deomm [omm o 


Pe [ee [ee NN 
Po [ae [ee NN 
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If we consider circles of different radii and find their circumferences, 
we will see that the ratio of each circumference to its diameter is 
approximately the same. This ratio is denoted by n. 


The value of -Circumference or qis the same for all circles. It is always about 
3.140r 22 Diameter 
; zx 


Therefore Circumference = zx x Diameter 


i.e. Circumference is x times greater than diameter. 
12.1.2 Find the circumference ofa circle using formula 
There are different methods of measuring the circumference ofa circle. 
(a) Measurement of the circumference of a circle through 
activities. 
Activity 1: 
Steps: (i) Let circle is across section of a cylinder. 
(ii) We want to measure the circumference of this circle. 
(iii) Wrap a strip of paper or a string round the cylinder. 


(iv) When the strip or the string reaches the initial end point, put a 
mark on that place. 


(v) Measure the length of the strip or the string from the initial 
point to the place marked. 


(vi) This is the measure oflength of the circumference. 
The perimeter ofa circle is also known as the circumference ofthe circle. 


Measurement of the circumference of a circle 
using formula. 

We can use the following formula to find the circumference of a circle: 
Circumference of the circle = 1 x Length of the diameter. 

We know that diameter = 2 r= Twice of radius. 

Circumference C = 2z r, also C = 1d, where dis the length of diameter. 
Example 1. A circle has a radius of 35 mm. Find (a) its diameter, 


(b) its circumference. [rake T= 2) 
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Solution: 
(a) Diameter = 2 x Radius (b) Circumference - x x Diameter 
-2x35mm = == x men 
“70 mimi = 22x70" 220 mm 
Its diameter is 70 mm. Its circumference is 220 mm. 


Example 2. The length of the diameter of a circle is 14 cm. Find the 
circumference: of the circle? 


Solution: The length of the diameterd = 14 cm and 1 = 22 
Thus, the circumference of the circle = x x d 
2 
. 22 . 22x14 . 
=a X 14 7 44 cm 


1 
Example 3: Find the diameter and radius of the circle, when its 
circumference is 99 cm. 


Solution: We know that: 


Circumference = nxd 


orC=zd 
or c -d 
So, C 99  99x7 
Diameter = = w = 22 "989 
7 
9 
or d= 99x71 . @ . 315 em 
2 
wears d. 68/2 _ 63 . 
and radius = r = 2 2 4 15.75 cm 
EXERCISE 12.1 
A. Find the circumference of the circle when its diameter is: 
(1) d = 28 cm (2) d = 35 cm (3. d=42 mm (4) d= 56 mm 
B. Find the circumference of the circle when its radius is: 
(1) 10.5 cm (2) 28 cm (3) 38.5 cm (4) 49 cm 


(5) 59.5 cm (6) 63 cm (7) 80.5cm (8) 77 cm 


C. Find the radius of the circle when its circumference is: 


(1) 22 cm (2) 66 cm (3) 88 cm (4) 110 cm 
(5) 132 cm (6) 176 cm (7) 220 cm (8) 198 cm 
D. Find the diameter of the circle, when its circumference is: 
(1) 44 cm (2) 154 cm (3) 242 mm (4) 264 mm 
(5) 48.4 mm (6) 30.8 cm (7) 52.8 cm (8) 39.6 mm 


E. Complete the table. Minute hand completes one round in 1 hour. 


(i) Distance = 2rr 


= 2x22x 14 Z 8.8 cm 


(Note: Minute hand completes one round in 
1 hours) 


F. Find the minimum length of the string required to measure the 
circular boundary in each of the following: 


12.1.3 Find the area of a circular region using formula. 
Let us find the Area of Circular Region through activity: 


Activity: 
(i) Draw a circle with suitable radius. 
(ii) | Cut the circle with a pair of scissors. 
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(iii) Fold the circle into two parts. 
(iv) | Keep on folding the circle, till we get 
16 equal parts. 
(v) Unfold the circle. 
(vi) Shade half of the circle, as shown in the figure 
(vii) Now cut the circle with a pair of scissors along 
the marks formed into 16 parts. 
(viii) The length of every segment of the circle 
is equal to the radius. 
(ix) Divide these 16 parts into two equal pieces. 
(xi) Arrange the white parts cut in the upper 
half and the others in lower half. 


(xii) The figure so formed is almost a 
rectangular region. 

(xiii) The length of the rectangular region is 
equal to half of the circumference. 

(xiv) The width of the rectangular region is 
equal to the radius of the circle. 


(xv) The area of rectangular region is equal 
to the area of the circle. 


Thus a circular region = Area of the rectangular region. 
= Length of the rectangle x Breadth of the rectangle 
= Length x Breadth 
= (Half of the circumference) x (Radius of the circle) 


enn 


x 


1x2xurxr 2 


a 
Hence formula to find the area of a circular region is: 


Area of a Circular Region = nr 


where r is the radius of the circle. 
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Example 1: The radius of a circle is 35 cm. Find its area. 


Solution: Area of the circular region = x r 


Here radius = r= 35 cm; and m = — 
Area2m Pr E — x (35) Z 22x33x25 
5 
_ 22 x 35x35 _ 
z c 3,850 sq. cm 


1 


Example 2: The area of a circular region is 1,386 sq. cm. Find its radius. 


Solution: Given area A of the circular region is 1386 sq. cm. 
We know that the formula for finding area of circular region is: A = nr’. 


Therefore 1386 = xr 
22 


or ^7 r = 1386 25 

Or y = 1386 + => 

So 2 _ 1386x7 11x63x2x7 
i d 29 22 


Therefore? = 63x7=3x3x7x7 


Thus radius =r = 3x7=21cm 
EXERCISE 12.2 
A. Find the area of circular region when its radius is: 
(1) 14 cm (2) 10.5 cm (3) 21 cm (4) 17.5 mm 
(5) 35 mm (6) 24.5 cm (7) 71.4 cm (8) 38.5 cm 
B. Find the radius of the circular region when its area is: 
(1) 154 sq. mm (2) 2,464 sq. cm (3) 7546 sq. mm 
(4) 5,544 sq. mm (5) 6.16 sq. mm (6) 962.5 sq. cm 
(7) 38.5 sq. m (8) 75.46 sq. mm (9) 13.86 sq. m 
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C. Find the area of circular region when its diameter is: 
(1) 21 em (2) 28 cm (3) 42 cm (4) 56 cm 
(5) 8.4 cm (6) 9.8 cm (7) 11.2 cm (8) 12.6 cm 

D. Find the diameter of the circular region when its area is as under: 
(1) 154 cm’ (2) 1,386 (mm?) (3) 3,850 (mm?) (4) 9,856 mm’ 


(5) 124.74 cm’ (6) 186.34 cm’ (7) 221.76 cm^ (8) 260.26 cm’ 


12.2 SURFACE AREA AND VOLUME OF A CYLINDER 
—— —— EK LE 


Tarcol 


Cylinders: We have already learnt 
about cylinders in previous class. 
Ghee tins, cooking oil tins, cold drink tins, | 
drums of tarcol etc are the examples of 
cylinder. 


Sound Drum 


Activity: Staking of the coins. Let us keep 
on putting one rupee, two rupee and five 
rupee coins one above the other. What 
type of shapes, we get? 


12.2.1 Find surface area of a cylinder using formula. 


Surface of cylinder consists of three parts. 
Two equal circular surfaces and a third curved surface. 


Let us find the area of these three surfaces. so © 
Let the radius of each of the circular surface be rand height of cylinder 
surface be h. 


(i) Area of the two circular regions of the cylinder = Area of the 
upper base of the cylinder + Area of the lower base of the cylinder 
= qf + ar = 2nr 


(ii) To find the area of the curved surface of the 
cylinder: We Take sheet of paper whose width 
is equal to the height of the cylinder. 


Wrap it round the cylinder and cut of the extra 
piece, this will take the shape of the rectangle. 
The width of this paper will be 4 and the 
length will be equal to the circumference of the 
base, the circular region of the cylinder. 


Area of the curved surface of the cylinder 


= Area of the rectangle 
- Length x Breadth 
- 2nr x h 
= 2nrl 
Thus the total area of the surface of the cylinder 


- The area of the two circular surfaces 
* Area of the curved surface of the cylinder. 


= 2Qnr + 2nrh 
= 2nr(r + f) 
Thus the surface area of the cylinder = 27r (r + A) 


Example 1: The radius of the base of a cylinder is 
14 cm. And the height of the cylinder is 20 cm. 
Find the total surface area of the cylinder. 


Solution: Radius of the base = r= 14cm 
Height of cylinder = /- 20cm (Take r= + 
Formula for finding the total surface area of the 7e = Qnr (r+ A) 
ie. A= 2n r(r* h) = 2x22. 14 (14 + 21) 


-2x22x14 , (35) 


1 
= 88 x 35 = 3,080 sq. cm 
Hence the total surface area of the sylinder is 3,080 cm’. 


Example 2: Find the height of a cylinder when its 
radius is 10.5 cm. Total surface area is 1650 cm’. 


Solution: Height ofthe cylinder - /-7? 


radius of circular base = r= 10.5 cm 


A = Total surface area = 1650 cm? 


Formula: A = 2mr (r+ h) 


or 1650 = 2 x a2 x 10.5 (10.5 +h) 


1.5 
or 1650 = ——— x (10.5 + A) 
1 


or 1650 = 693 + 66/ 
or 1650 - 693 = 66/4 


or 957 = 66h 
29 


319 
_ 957 .95T eo. 
or A "OG 14.5 
Ed 


^. 66 E^ 


or A= 14.5 cm 
Thus the required height of the cylinder is 14.5 cm 


Example 3: Find the value of radius and height 
of a cylinder whose total surface area is 
2200 sq. cm. And the sum of radius and height 
is 35 cm. 


Solution: Total surface area = A = 2,200 cm’ 


A = Total surface area = 2,200 cm’ 
r+ h= 35 cm 


We have to find the value of radius and height of cylinder. 


Formula: A= 2nr( rth) 


2200 = 2 x 22 x r(35) 


EE C SEEN 
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or 2200 = (2225 es 35) r 


5 
or  2200- 4285, 


1 
Or 2200 = 220r 


2200 . 
a5 220 
or lO-r or r= 10 cm 


Therefore radius = r= 10 cm 
Again r+f = 35 
10 * & =35 
Therefore /, = 35 - 10 = 25 cm 


Thus the required radius of the cylinder is 10 cm and height is 25 cm. 


EXERCISE 12.3 


A. Find the total surface area of the cylindrical region when the 
radius of the base of cylinder and height of the cylinder are 
given. 

(1) Radius = 14 cm, height = 26 cm 

(2) Radius = 10 cm, height = 18 cm 

(3) Radius = 21 mm, height = 29 mm 
(4) Radius = 17.5 cm, height = 22.5 cm 
(5) Radius = 30 cm, height = 40 cm 

(6) Radius = 25 mm, height = 41.5 mm 


B. Find the height of the cylindrical region when its radius and 
totalsurface area are given. 


(1) 
(2) 
(3) 
(4) 
(5) 


Radius = 10.5 cm, total surface area = 1980 cm’ 
Radius = 17.5 cm, total surface area = 4400 cm’ 
Radius = 12 mm, total surface area = 2112 mm’ 
Radius = 15 cm, total surface area = 3960 cm’ 

Radius = 28 cm, total surface area = 10560 cm’ 
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C. Solve the following. 


1. Find the value of radius and height of a cylinder. The sum of its 
radius and height is 28 cm. Also total surface area of the cylinder is 
1408 cm’. 

2. The sum of radius and height of a cylinder is 35 cm. The total area of 


the cylinder is 3,300 cm’. Find its radius and height separately. 


3. Find the value of radius and height of a cylinder when sum of its 
radius and height is 49 cm and total surface area is 5,852 cm’. 


4. The sum of radius and height of a cylinder is 56 mm. The total surface 
area is 6,864 (mm)*. Find the radius and height ofthe cylinder. 


II. Find the volume of a cylindrical region using formula 


We know that the base of a cylinder is a circular 

surface. We denote its radius by r. We have already 

learnt to find the area of the circular region. 

Area of circular region - Area of the base of the cylinder 
An 


If the height of the cylinder be denoted by A, then: 


Volume of cylinder - Area of circular region x height of cylinder 
Venrxh=nrh 

Hence the volume of the cylinder = nr'h where rrepresents the radius 

of the circular base and / the height of the cylinder. 


Example 1: If the length of the diameter of a cylinder is 84 cm and 


height is 55 cm; what is its volume? 

Solution: 
d = Diameter of the given cylinder = 84 cm 
Therefore the radius r of the given cylinder = ge Stem 


Thus r= 42 cm 


Now formula for finding volume of the cylinder is V = nr% 


Then V = Ff x (42) x 55 


6 
= : x 42x 42 x 55 
1 
= 22 x 6 x 42 x 557 304,920 cubic centimetres 
Example 2: The volume of a cylinder is 184,800 cubic centimetres 
and the radius of the circular base of the cylinder is 35 cm. Find the height 


Solution: The formula of volume of the cylinder is V = nr% 


V = 184,800 cubic centimetres 
r = 35cm 


hb =? 
184800 = 22 x (35)? x A 
7 x 184800 = h 48 
22 x 35 x 35 FEA 
7397 
_ Fx 184800 _ 
h = 33x35x35 490m 
At T X 
1 1 1 


Thus the required height of the given cylinder is 48 cm. 
Example 3: Find the radius of the cylinder, when its volume is 4,400 


Solution: 
V = Volume of the cylinder = 4,400 cubic centimetres 
lh = Height of the cylinder = 14 cm 
r = radius of circular base of the irons =? 
Formula for finding volume of cylinder = V = rrh 
4,400= 22 x rx 14 
2 
| 22 x HM? 
4,400= TW r 
4400 = 44r 
2 _ 4400 _ 
or r= 44 100 


Therefore r 2 100 = 10 
Hence radius of circular base of the cylinder is 10 cm. 
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EXERCISE 12.4 


A. In each of the following, the radius of the base of cylinder and 
its height is given. What is the volume in each case? 
(1) Radius = 14 cm and height = 20 cm 
(2) Radius - 25 cm and height - 35 cm 
(3 Radius = 28 cm and height = 40 cm 
(4) Radius - 20 cm and height - 28 cm 
(5) Radius = 1.05 m and height = 2.5 m 
(6 Radius = 63.5 cm and height = 75 cm 
(7) Diameter = 70 mm and height = 50 mm 
(8 Diameter = 60 mm and height = 63 mm 


B. In each of the following, the radius of the base of the cylinder 
and its volume is given. What is the height of cylinder in each 
case? 

(1) Radius = 14 cm and volume = 15,400 cubic centimetres 
(2) Radius = 20cm and volume = 35,200 cubic centimetres 
(3) Radius = 25 mm and volume = 82,500 cubic millimetres 
(4 Radius = 21.5 mm and volume = 305,085 cubic millimetres 
(5 Radius = 30mm and volume = 99,000 cubic millimetres 
(6) Radius = 28cm and volume = 98,560 cubic centimetres 


C. In each of the following, the height of the cylinder and its 
volume is given. What is the radius of the base of the cylinder 
in each case? 

(1) Height - 25 cm and volume = 34,650 cubic centimetres 
(2) Height - 20m and volume - 12,320 cubic metres 

(3) Height - 28cm and volume = 35,200 cubic centimetres 
(4 Height 42 cm and volume = 118,800 cubic centimetres 
(5 Height » 56 mm and volume = 281,600 cubic millimetres 
(6) Height =30cm and volume = 41,580 cubic centimetres 


EE 
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12.2.3 (a) Solve real life problems involving Circumference and 
Area of Circle 


Example 1: The radius of the wheel of a machine is 
84 cm. How much wire will be needed to wound round 
ten fullrounds. 


Solution: 
r = radius of the wheel = 84 cm = 0.84 m C= (2 x — 0.84) m 


Formula for finding circumference is C = 2nr 


_ 2x22 x 0.84 m 
or C= 7 
Thus we have circumference = 5.28 m 0.12 
_ 2x22x 0:84 m 
or C= ET 
The wire required for one round is 5.28 m 1 
or C = 5.28 m 


Therefore the wire required for ten rounds 
is (5.28 x 10)m = 528 m 


Hence the length of the required wire is 528m. 


Example 2: The diameter of a round table is 
4.2 m. How many metres of lace are required for 
its border? Also find its cost at the rate Rs 40 
per metre. 


Solution: 
First we have to find the circumference of round table. 


. - _ 22 -22 15 _ 
Circumference = x d = 7 x 4.2 m= pa x 4.2 = 22 x06 = 13.2 m 


Thus the length of the lace required for round the circular cloth 
is 13.2 metres. 


The cost of the length of lace = Rate x length 
Rs 40 x 13.2 
= Rs 528 


Unt 


Example 3: What is area of a circular floor and 
the cost of flooring it at the rate of Rs 150 per square 
metre. When the radius of circular floor is 10.5 m. 


Solution: The radius of circular floor is 10.5 m. 
Formula for finding area of circular floor is n” 


ie.A=n r = — x 0:8 x 10.8 


1.5 
22 x 19:5 x 10.5 
Z 


1 


orA = = 346.5 m^ 


Thus the area of circular floor is 346.5 m’. 
The cost of flooring it is: Rate x Area 

= Rs (150 x 346.5) 

= Rs 51975 . 00 


Hence cost of flooring the circular floor is Rs 51,975. 


Example 4: The diameters of two circular grounds and 
the width of the road encircling it is given gat 
in the figure. Find the area of the road and cost for 
cementing ita Rs 50 m’. 


Solution: There are two circles: 
(i) Outer circle having diameter = (56 + 14) m = 70m 


Therefore the radius of outer circle = & m=35m=R 
(ii) Inner circle having diameter = 56 m 
Therefore the radius of inner circle = 28 m=r 


Now we find the area of both circles. 


5 
Area of outer circle = nR’ -22 x 35x35= 22 x25 x35 - 3,850 m’ 


4 
1 
4 
Area of inner circle = ar = — x 28 x 28 = — 2,464 m’ 


1 
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Hence area of road = Area of outer circle — Area of inner circle 
_ 3,850 m’ — 2,464 m! = 1,386 m’ 
The cost of cementing the road is: Rate x Area of the road 


= Rs 50 x 1386 = 69,300 rupees 


Hence the cost of cementing the circular road is Rs 69,300. 


EXERCISE 12.5 


1. The diameter of a circular garden is 70 m. The garden has 
5 rounds of wire fencing. If the wire costs Rs 10 per metre. Find 


2. Find the radius of a circular ring prepared from a wire used for a 
square with side 22 cm. 


3. The radius of a bicycle wheel is 42 cm. Each wheel completed 
1000 rotations when Ahmed travelled from home to school. Find 


4. The total cost of the wire required for four rounds of a circular 
fencing is Rs 3,960/- If the wire costs Rs 5 per metre; find the 


5. A piece of wire is bent in the shape of an equilateral triangle, 
having each side 13.2 m. It is again re-bent to form a circular ring. 


6. What is the area of a circular garden and the cost of gardening it 
at the rate of Rs 20 per sq. metre? When the radius of the 


7. There are two circular grounds. The outer circular ground has 
diameter 49 m. The inner circular ground has diameter 35 m. 
Find the area of the road and the cost of cementing it at Rs 100 


8. There is a round wooden table of 2.8 m diameter. Find the area 
of the surface of the table and the cost of polishing it at the rate 


9. A circular fountain is built in the centre of crossing. Its radius is 
3.5 m. What is the area of the fountain? Also find the cost of 


10. A table cover is made to cover a round dinning table. The diameter 
of the table cover is 3.5 m. What is area of the table cover? Also 


12.2.3 (b) Solve real life problems involving Surface Area and 
Volume of a Cylinder 

Example 1: An open cylindrical tank has a circular base of 
diameter 2.1 m. The height of the tank is 4 m. Find 
how many square metres of steel sheet are required 
for the tank. Also find the cost of tank at the rate of 
Rs 400 per m°. 

Solution: 


Diameter of circular base = 2.1 m 


Radius of circular base = r= — m 


or r= 1.05m 


Area of circular base = Area of circle = nr 


d 0.15 
-2 2_ /22 x 045x 1.05, 
- (2 x 1.05 x 1.05) m’ = [m )m 


= (22 x 0.15 x 1.05) m? =(3.30x 1.05) m° =3.465 m’ 
Curved surface area of cylinder = 21m = (2 x — 1.05 x 4) m’ 


0.15 
" (2:22 x 105 x 4 
T 


Now total area of steel sheet required to make the tank is 
- 3.465 m^ * 26.40 m 
- 29.865 m* 


The cost of tank = Rate x Area = 400 x 29.865 = Rs 11946.000 = Rs 11,946. 


EE 2 1 


Jm’ = (44 x 0.60) m? = 26.40 m’? 
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Example 2: The radius of a circular well is 1.4 m and 
its depth is 20 m. What will be the cost of designing the well 
at therate of Rs 300 per cubic metre? 


Solution: 
Radius of the base of the circular well = r= 1.4 m 
Depth of the well = 4 = 20m 
Volume of the well = V = xr// 


0.2 

Volume = V = 22 x 1.4 x 14 x 20- 22x 1x 1.4 x20 _ 4.4 x 28.0 
1 

123.2 cubic metres 


Cost of designing = Rate x Volume 


= 300 x 123.2 = Rs 36960.0 = Rs 36,960 
Hence the volume of the well » 123.2 cubic metres and the cost of 


EXERCISE 12.6 


1. The radius of an open pond in a cylindrical shape is 10.5 m and 
depth is 8 m. Find the cost of cementing its floor and curved 


2. Find the total surface area of a cylidrical steel tank 8.4 m long. The 
radius of its circular base is 7 m. Also find its cost at the rate of 
Rs 100 per sq. metre. 


3. An open cylindrical tank has a base of diametre 2.8 m. The 
height of the tank is 5m. Find how many square metres of steel 
sheet are required for the tank. Also find the cost of the tank at 


4. The length of a steel pipe is 2.8 m and radius 7 cm. Calculate its 


5. Find the total surface area of oil drum whose length is 1.5 m and 


I 2 GN 
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6. Find the capacity of a circular water tank in litres when the 
height of the tank is 5 m and its diameter is 4.2 m. (Hint: Convert 
metres into centimetres and 1 litre = 1000 cm’). 


T7. A cylindrical tin can is 63 cm high and its radius is 25 cm. Find 
8. A well is 16 m deep and its diameter is 7 m. How much soil is 
9. A tin pack of a soft drink is 10.5 cm long and the radius of the 


10. The diameter of a circular well is 3.5 m and its depth is 24 m. 
What will be the cost of digging it at the rate of Rs 250 per 


11. Find the radius of an oil drum whose volume is 11 m'. 


12. The capacity of an oil drum is 3850 litres. What is its volume in 
cm’. Find its height in metres when its radius is 70 cm. 


13. The internal diameter of a round cylindrical shape mosque is 28 m 
and height of curved walls is 8.75 m. Find the cost oftiles using on the 
walls only at the rate of Rs 200 per m’. 


14. The internal diameter of a swimming pool is 42 m. The depth is 
5 m. Calculate the cost of tiles using round the wall at the rate 
of Rs 100 per m’. 


REVIEW EXERCISE 12 


A. Answer the following: 

1. What is circumference ofa circle. Give formula to find circumference. 

2. Whatis relation between diameter and circumference? 

3: What is diameter of a circle? Give relation between radius and 
diameter. 

4. Whatis radius ofa circle? Give formula for finding area of a circle. 
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5. Write the formula for total surface area of a cylinder. 

6. Whatis volume ofa cylinder? Express its formula. 

T, What is the formula for finding diameter from circumference of a 
circle? 

8. In a cylinder when radius = height, what is the formula for finding 


volume of a cylinder? 
B. Fillin the blanks: 


1. The formula for finding curved surface area of the cylinder is 
2. Tin pack of soft drink is an example of ; 
3. Take ten coins of Rs 5 and stake up a file then type of shape 
is obtained. 
4. en radius of cylinder is in metres; the unit for volume of cylinder will 
e : 
5. The value of x upto three decimal places is : 
C. Solve the following mentally and ( y) the correct answer. 
1; The circumference of a circle is cm when its diameter is 7 cm. 
(i) = (ii) 4 (i) 7 (iv) 22 
2. The area of a circle is sq. cm when its radius is 1 cm. 
>a 22 m T sn d f 1 
@ 2 ü 5 qi 2 iv) d 
3. The area of circular base of cylinder is sq.cm when the value of 
"t 
r= 55 Sq.cm. 
(i) 7 (ii) 4 (iii) 22 iv) 5 
4. Area of curved surface of a cylinder is cm’ when r= 7 cm 
=L 
and 4 = 25€m. 
(i) 1 (ii) 2 (iii) 3 (iv) 4 
5. Total surface area of a cylinder is cm’ when r= 1 cm 
and 4= 1 cm. 
n. 2x (ii) 3x (iii) 4m (iv) m 
6. Volume of a cylinder is cm when r= 1 cm and &-7 1 cm. 
(i) 22 (i) 4 (iii) 22 (iv) 7 


T 22 
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T Area of circular upper base and lower base of cylinder is ___ cm” 
when r= 1 cm. 
@ 2 ü 4 ü) L iv) 4 

8. Height of an oil drum is 1 m and radius of the drum is also 1 m. 
Then its volume is m. 
ü 7 (ii) 22 (iii) - (iv) 22 

9. The length of the minute hand of a clock is 3.5 cm. The distance 
covered in 1 hour is cm. 
i) 22cm (ii) 7 cm (ii) 3.5 cm (iv) 2.2 cm 


10. In a circle the radius is increased by twice in length. The area of 
the circle will be increased by 


(i) Twice (ii) Thrice (ii) Four times (iv) None of these 


SUMMARY 


- Circumference is the length of the boundary of a circle. 
Circumference C = 2nr or C=n2d 


= Ratio between circumference and diameter of a circle is denoted 


by nie Circumference of the circle | 22 314-4 
Eo SRL CHER UI eee 7 : f 


Diameter of the circle 

= Area of a circle is the area of the circular region 
that is the number of square units inside the circle. A = xr 
square units. 

= The surface area of a cylinder consists of three parts; two equal 
circular surfaces and a third curved surface. Total surface area of 
cylinder = nr+ nr + Qnmh=2nr -*2nrnv- 2nr(r-*Á) 

= Volume of a cylinder = Area of the circular region x Height of the 
cylinder. 

V =r xh 

V = «rh cubic units 


EE C 
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13 INFORMATION HANDLING 


Introduction 

Information handling plays an important role in the subject of statistics. 
This subject has been constantly expanding during the last few centuries 
and its definition is also changing. This subject originated due to the 
desires of the rulers in ancient times to find how much manpower was 
available in their kingdoms. For this they used to hold census in an 
organized manner. This way they used to be well informed about their 
power and the capability to wage wars. That is why statistics used to be 
called the rulers' science and political arithmetic. 


13.1 FREQUENCY DISTRIBUTION 
13.1.1 Demonstrate data presentation 


In our daily life we collect information and present it in different ways 
bar graphs, charts etc so that it could be understood easily and the 
useful conclusions can be drawn. 


Number of Visitors 
Runs scored in one over. at the Zoo 


[y 
o 


9 
8 
7 
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4 
3 
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1 
(0) 


Ali Iqbal Aatif Akmal O 20 40 60 80 100 120 140 160 


Names of Players ———————— —— Number of Visitors 


In previous class, we have learnt that ‘Data’ means, the facts about 
information that are the results of measurement, observation or 


experiments. 
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The results help us in reviewing our past performance and future 
planning. After collection of data, the most important step is its 
presentation. 


Tally charts are used for describing, counting, quantity of the grouped 
data. 


Table below represents the data of students of class VII; how they go to 


school. 
How do you go to school? | Number of students 
By foot (ÈN IIl 9 


By bus |HH HH II! 13 


13.1.2 Define frequency distribution (i.e frequency, lower class 
limit, upper class limit and class-interval). 


I. Frequency 


The number of values that occurs for a particular group of a data is 
called its frequency. 


Example 1. A group of twenty students of VII class obtained the 
following marks in a Science test. 


16, 11, 40, 27, 38, 55, 45, 70, 50, 65, 60, 41, 100, 71, 80, 75, 82, 85, 
92, 89 


Steps: 
(i) Arrange the data in ascending order: 


11, 16, 27, 38, 40, 41, 45, 50, 55, 60, 65, 71, 70, 75, 80, 82, 85, 
89, 92 and 100. 


(ii) | Make interval of suitable number of three groups. 


First, students who obtained marks from 11 to 40. Second, who 
obtained the marks from 41 to 70. Third, who secured the marks 


from 71 to 100. 
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(iii) Make frequency chart as under: 


Name of Period or Marks obtained No. of Tally 
Group | class interval students | mark 


THY 


The frequency chart is as under: 
The frequency of (11 — 40) is 5. Here 5 students obtained marks 11 to 40. 
The frequency of (41 - 70) is 7. Here 7 students obtained marks 41 to 70. 


The frequency of (71 - 100) is 8. Here 8 students obtained marks 
71 to 100. 


Class Intervals: Each group of a data is also known as the class interval. 
For example, (11 — 40), (41 —- 70) and (71 - 100) are class intervals 
represent the values of a group. 


Upper Class Limit: The greatest value of a class interval is called the 
upper class limit. For example, in the class interval (41 — 70), 70 is the 
upper class limit. 


Lower Class Limit: The smallest value of a class interval is called the 
lower class limit. For example, in the class interval (71 — 100), 71 is the 
lower class limit. 


Size of the Class Interval: The number of values in a class interval is 
called its size or length. For example, the size or length of class interval 
(11 — 40) is 30. 


Example. There are 40 students in the class VII who got the following 
marks in an English test. Make a frequency table or frequency 
distribution table by using 5 classes of an equal size. 


26, 41, 17, 15, 18, 60, 46, 33, 24, 15, 52, 39, 28, 89, 74, 68, 56, 38, 92, 
49, 28, 82, 19, 21, 34, 23, 43, 77, 65, 64, 21, 59, 15, 33, 66, 29, 33, 65, 


35, 39. 
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Solution: Arrange the marks obtained in ascending order as: 


9, 15, 15, 15, 17, 18, 19, 21, 21, 23, 24, 26, 28, 28, 29, 33, 33, 33, 34, 
35, 38, 39, 39, 43, 46, 46, 49, 52, 56, 59, 60, 64, 65, 65, 66, 68, 74, 77, 
82, 89, 92. 


We know that, 


. Greatest value - Lowest value 
Size of class = 


Number of class intervals 


We can see from the above un-grouped data (arranged in ascending 
order) that of: 


Greatest value = 92 
Lowest value = 9 
No. of class intervals =5 
92-9 83 


Therefore size of class interval 


= — = 16.6 =~ 17 


5 5 
Class Interval Tally Marks 


EXERCISE 13.1 


1. A book store sold the following number of story books, last week. 
Construct a frequency distribution table. 


Name of Day Monday Wednesday | Thursday Saturday 


27 


B) 
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2. The electricity bills paid by 12 consumers are given below. Make a 
frequency distribution table of 5 classes of an equal size. 


Rs 5100, Rs 7000, Rs 3560, Rs 6030, Rs 4220, Rs 6740, Rs 4810, 
Rs 5450, Rs 7180, Rs 5920, Rs 6850 and Rs 5690. 


3. In an annual examination, 20 students of a school got the 
following marks out of 850 marks. Construct a frequency 
distribution table by taking 100 as a class interval. 


551, 786, 678, 725, 788, 580, 720, 690, 750, 651, 599, 609, 719, 
760, 625, 775, 646, 667, 753, 675. 


4. The following data shows the number of children who visited the 
zoo in last month. 


134, 167, 145, 130, 155, 142, 130, 180, 162, 130, 120, 165, 170, 
110, 200, 185, 132, 140, 110, 170, 100, 160, 133, 150, 125, 110, 
145, 155, 160, 200. 


Construct a frequency distribution table by taking 10 as a class 
interval. 


5. There are 30 students in class VII who secured following marks in 
a Mathematics Test. 


45, 19, 49, 17, 37, 10, 25, 28, 50, 46, 43, 34, 25, 50, 48 46, 42, 
34, 33, 11, 28, 19, 30, 17, 13, 11, 39, 41, 35, 34. 


Make a frequency distribution table using 5 as a class interval of 
an equal size. 


13.2 PIE GRAPH 
Interpret and draw pie-graph 


A pie graph is generally used for the comparison of some numerical facts 
classified in different classes. In this graph, the central angle measures 
360° which is sub-divided into the ratio of the sizes of the groups to be 
shown through this graph. Following example will help to understand the 


concept of a pie graph. 
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Example 1. The expenditure made by a student in a week period is 
Rs 3600. It is represented through the following pie graph. 


Read the pie graph and answer. 


(i) Draw a chart showing the expenditure 
on each item. 


(ii) At what items, he spent most amount? Clothes 


And how much? 


(iii) At what item, he spent the least 
amount? And how much? 


Clothes 


(iv) At what items, he spend equal amount? 
And how much? 


Solution: Here whole circle is divided in 360». 


There are five sectors. The biggest sector has an angle of 150°. 


It show the expenditure made on food. 


10 
Rs 3600 x 150°  Rs.3600 x 150? 
360° 360, 


Rs 1500 


(i) Therefore: amount spent on food 


10 
Rs 3600 x 90° _ Rs 3660 x 90° 
368 360, 


= Rs 900 


(ii) The amount spent on clothes 


10 
Rs 3600 x 45° Rs 3600 x 45 
360° 3607 


= Rs 300 


(iii) The amount spent on education = 


Amount spent | Rs 1500 | Rs 900 | Rs 450 Rs 450 | Rs 300 


Pie-graph shows, the most amount is spent on food i.e Rs 1500. 


Pie-graph shows, the least amount is spend on conveyance i.e Rs 300. 
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Pie-graph shows, the equal amount is spent on education and heath i.e 
Rs 450. 


Example 2. In District Sports competition of 1800 students 750 played 
cricket, 200 played badminton, 400 played hockey and 450 played 
football. Draw a pie graph of the students playing the games. 


Solution: 
Total number of students = 1800 
(i) Find the angle for each sector by using the following formula. 


No. of students played a game o 


Required angle = x 360 
Total number of students 
; ; ; 200 o o 
Measure of angle associated with badminton = 1800 x 360 - 40 
; : : 750 o o 
Measure of angle associated with cricket EET x 360 = 150 
: : 400 o o 
Measure of angle associated with hockey S00 x 360 = 80 
; f 450 o o 
Measure of angle associated with football EDS x 360 -90 
(ii) To draw a pie graph. 
Step 1: Draw a circle of suitable radius. 
Step 2: Draw an angle of 40" representing the badminton: (40°) 
Step 3: Draw an angle of 150° representing the cricket: (150°) 
Step 4: Draw an angle of 80° representing the hockey: (80°) 


Step 5: Remaining angle representing the football will be of: (90°) 


Total (360°) 
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(iii) Label each sector according to the figure. 


(iv) Answer the following: 
1. Which is the most favourite game? 
Cricket. 


2. Which game is liked by the least 
number of students? 


Badminton 


Hockey 


3. How many more students played Football 


football than hockey? 
50 students 


How many less number of students 
played badminton than hockey. 


200 students 
EXERCISE 13.2 


In mathematics quiz 80 students appeared. 60 students passed 
and 20 students failed. Represent it through pie chart. 


In class VII there are 36 students. The favourite colour of 16 is red, 
9 is blue. 7 students like pink colour and four liked white. Make a 
pie chart of it. 


e 


n 


N 


3. Sara and her friends eat fruits in a week as shown in the table. 


By using the table draw a pie graph. 
4. In a party, Mr. Jamal served the guest by following food items. 


Use the table to draw a pie graph. 
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5. The following data shows the distance in km that Hooria travelled 
in last month. 


90, 44, 55, 49, 28, 9, 92, 27, 18, 84, 50, 60, 79, 69, 24, 89, 63, 74, 
35, 48, 39, 80. 


Construct the frequency table using 6 as class interval of an equal 
size. Also draw its pie chart. 


6. Hina asked 180 students, about their favourite meal. 
She drew a pie graph. 


Read the  pie-graph and answer the 
following: 


(i) What is the most favourite meal? And Wien 


how many students liked it? 


(ii) Which food is liked by the least number Vegetables 


of students? And how many students 
liked it? 


(ii How many students liked noodles in 
pasta? 


(iv) Use the pie graph and complete the 
table. 


Fish and Chips 
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REVIEW EXERCISE 13 


Fill in the blanks. 


(i) 


(ii) 


(iii) 


(iv) 


(v) 


(vi) 


(vii) 


(viii) 


(ix) 


(x) 


Information are called which are normally the 
results of measurements, observations or experiments. 


The number of values that occurs in a group of data is called 


A data is collected in form and it provides us 
information about individuals. 


The smallest value of a class interval is called 


The table which shows the frequency of class intervals is 
called 


After collection of data, the most important step is 


The method which is used to record the result is called 


The greatest value of a class interval is called the 
limit. 


The number of values in a class interval is called its 


The representation of a numerical data in the form of sectors 
of a circle is called a 


Tick (V) the correct answers. 


(i) 


(ii) 


(iii) 


(iv) 


In pie graph, the measure of central angle is: 


(a) 90° (b) 18° () 24 (d 360° 
In the class interval (10 - 50), the upper class limit is: 

(a) 11 (b) 10 (c) 50 (d 51 
In the class interval (9 — 12), the lower class limit is: 

(a) 9 (b 7 (c) 13 (d 14 


In a grouped data, greatest value - 21, lowest value - 3, and 
number of interval = 3, then the size of the class is: 


(a) 3 (b) 6 (c) 18 (d 21 


Unit i INFORMATION HANDLING 


3. The ages of visitor in park during a week are given below. 
Group the data taking 10 as the size of an interval. 


25, 50, 49, 47, 26, 10, 2, 1, 15, 17, 18, 19, 27, 28, 30, 35, 17, 32, 31, 3, 
4, 9, 10, 15, 12, 13, 17, 24, 20, 22, 24, 26, 30, 17, 35, 40, 36, 32, 31, 


37. 
SUMMARY 


l. Data means groups of information that are normally the results of 
measurements, observations experiments. 


2. Data is collected in raw form and it provides us information about 
individuals. Such form of the data is called ungrouped data. 


3. The number of values that occurs in a class interval is called its 
frequency. 


In a grouped data, each group is also known as the class interval. 


4 

5. The greatest value of a class interval is called the upper class limit. 
6 The smallest value of a class interval is called the lower class limit. 
7 


The table which shows the frequency of class intervals is called 
frequency table. 


8. The representation of a numerical data in the form of disjoint 
sectors of a circle is called a pie graph. 


9. In pie graph, the central angle measures 360° which is divided into 
the ratio of the sizes of the groups. 


Think Tank: The Most Wonderful Knowledge. 


A teacher asked the students to simplify E to its lowest term. Abid 


cancelled 6 in the numerator with 6 in the denominator and brought the 


answer — .The answer is no doubt correct! Should the teacher give him 


marks for solving the example? Not at all. Again try with — . The answer 


is correct and yet it does not merit marks. 
Similarly try with other numbers also. 


GLOSSARY 


Additive inverse: 


Adjacent angles: 


Associative property 
of union of sets: 
Associative property of 
intersection of sets: 
Algebraic expression: 


Arc: 
Area of circle: 
Base: 


Binomial: 
Complement of set A: 


Commutative property: 
of union of sets 
Commutative property 
of intersection of sets: 
Circumference: 


Complementary angles: 
Continued ratio of 
three quantities: 


Class interval: 
Descriptive form: 


Difference of two sets: 


Disjoint sets: 
Direct proportion: 


Decimals: 
Exponent: 


Frequency: 


General sales tax (GST): 


Hypotenuse: 


Two rational numbers whose sum is equal to zero, are additive 
2 
inverses of each other (— — is additive inverse of — ). 


Two angles that have a common vertex, a common arm and no. point 
common in their interiors. 


AU(BuC)-(AuB)JuC 


AN(BNC)=(ANBAC 

It is a combination of constants and variables connected by the signs 
of fundamental operations (+, - , x, +). 

A part of the circle. 

Area of circle = 1 r2 

When a number is written in exponential form, the number which is 


to be multiplied by itself according to exponent. e.g In 2° = 8, the 
base is 2. 

A polynomial having two terms. e.g. x + y, 3a- bc? and y? + Z. 

It is a set of all members of U which do not belong to A and is 
denoted by A’. (A' = U — A). 

AUB=BUA. 


ANB=BNA. 


It is the length of the boundary of a circle. 


Two angles are complementary when their sum is 90". 

It is the combination of two ratios with at least one common quantity 
with same size: 

In grouped data, each group is class interval. 

A form of a set which describes characteristics or properties of the 
members of the set in any common lenguage e.g. A = set of days of a 
week. 

Difference of A and B, denoted as A - B, is the set which contains all 
the members of A which are not in B. A — B + B- A. A - B is also 
represented by A\B. 

Those sets which have no common member. 

e.g. A={1, 2,3} and B ={ p, q, r} are dispoint sets. 

A relation in which increase or decrease in one quantity causes 
corresponding increase or decrease in the other. 

It is a number with decimal point. 

It is a number which represents the number of times; a base is to be 
multiplied by itself. 

It is the number of values that occur for a particular group of data. 
e.g The frequency of (11 — 40) is 5. It means only 5 values are 
between 11 to 40. 


It is a tax paid to the Government for sales of certain goods and 
services. The rate is 17% since 2014. 
In right angled triangle, it is the longest side opposite to right angle. 
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GLOSSARY 


Hypotenuse: 
Height of triangle: 


In right angled triangle, it is the longest side opposite to right angle. 
In a triangle, it is a perpendicular length (altitude) from a vertex to 
the base. 


Intersection of two sets: It is a set consisting of the common members present in both the set 


Identity property of 
intersection: 


Identity property of union: 


Inverse proportion: 


Linear equation one 


variable: 


Lower class limit: 
Literals: 
Multiplicative inverse 


of a rational number: 


Markup: 
Monomial: 
Minor arc: 


Major arc: 


Non-terminating decimals: 


Negative exponent: 


Overlapping sets: 


Perfect square: 


Pie: 


Polynomial: 


Property tax: 


the symbol for intersection of two sets is ^ 
AnGB-(x/xeA^eB] 
ANU =A. 


AU@=A 


A relation in which one quantity increases in the same proportion by 
decreasing the other and vice versa. 


It is the equation which contains a single variable with 
degree 1. 


It is the smallest value of class interval. 
These are the letters or alphabets used to represent unknowns. 


If the product of two non-zero rational numbers is 1, then they are 
4 3 
called multiplicative inverses of each other. e and A are 


multiplicative inverses of each other). 

It is an amount added to C.P to determine S.P. 

A polynomial having only one term i.e. simple expression. 
It is smaller than half of the circle. 

It is an arc which is greater than half of a circle. 


The decimals in which a single digit or a block of digits repeats itself 
infinite number of times after decimal point. 


The exponent which is less than zero, e.g. 3, 57. 


Two sets are overlapping if they have at least one common member. 
e.g A-(1,2, 3, } and B = (3, 4, 5, } are overlapping sets. 


It is a positive number which is the square of any number, e.g. 4, 9, 
16, 25 etc. 


It is the ratio between the circumference and the diameter of a 
circle. It is denoted by x and x = 3.14 (approx). 


An algebraic expression consisting of one or more terms and the 
exponents of variables are all whole numbers. 


It is a levy issued by the government on a person's real or personal 


property. 
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GLOSSARY 


Rational number: 


Set-builder form: 


Segment of a circle: 


Semi-circle: 
Similar Figures: 


Square root: 


Tabular form: 


Terminating decimal: 


Trinomial: 


Union of two sets: 
Universal set: 


Upper class limit: 
Venn Diagram: 


Zakat: 


It is a number that can be expressed in the form P where p and q 
q 


2 


ii i á 4 6 0 
are integers and q # 0. e.g. —-,—,—,—. 
5 7 8 


A form of a set which describes the common characteristics of all 
members using symbols, e.g. A={x/xe Nalsxs<10} 


It is a shape whose boundary is an arc of the circle and a chord of 
the circle. 


Half of a circle. 

That have exactly the same shape but not necessarily the same size. 
It is a number which can be multiplied by itself to give the original 
number, the symbol for square root is Pa E 


A form of a set in which the members of a set are tabulated within 
braces (curly brackets) and separated by commas. 


e.g. A={a,b,c,d};P={0, 1, 2,...} 
A decimal having a finite number of digits after the decimal point. 
A polynomial having three terms, e.g. a3 + 2a - b, x? + 2x * 1. 


It is a set which consists of all the members belonging to set A or set 
B. The symbol for union of sets is ‘U’. 


It consists of all members under consideration. Usually it is denoted 
by U. 


It is the greatest value of a class interval. 


These are used to represent sets and operation on sets, graphically. 


DIILA À 


(A ^ B) (A v B) 


It is one of the five pillars of Islam. It has been mentioned along with 
Salat in Quran. Zakat - Annual saving x 2.596. 
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ANSWERS 


I. 1. N = The set of natural numbers. 2. E - The set first four even numbers. 
3. F = The set of first five odd numbers. 4. J - The set of all divisors of 10. 
5. W = The set of first six whole numbers. 6. S = The set of first five multiples of 5. 
7. T = The set of multiples of 3. 

I. 1. A={l, 2, 3, 4, 5, 6, 7). 2. B= (0, 2, 4, 6, 8, 10, 12, 14}. 
3. C = (-3, -2, -1, 0, 1). 4. D- (p.a. kü s, t, n}. 
5. E = (2, 4, 6, 8, 10, 12, 14, 16, 18, 20}. 6. (2, 3, 5, 7, 11, 13, 17, 19, 23, 29} 
7. G=({l, 3,5, 15}. 

HI. 1. A- (x/xeNA1 xs 10j. 2. B={x/xeZa-2<x< 5h. 
3. C = {x/xis the name of river of Pakistan. 
4 E={x/xe Ea2<sxK< 20}. 5. D={x/ xe O} 
6. S = (xl xis a name ofa day of a week start with letter S} 7. {x/xeZ} 
8. L= {x /xis multiple of 4}. 

IV. 1. A={]l, 2, 3, 4, 5} 2. B= (4, 6, 8, 10, 12, 14, 16, 18, 20} 
3. C={2,-1, 0, 1,2, 4. D-(0,1,2, 3, 4} 


Descriptive form Tabular form Set-builder form 


A= set of vowels of English | A= (a, e, i o, uj A= {x / x is a vowel of 
alphabet English alphabets} 
B 


B= set of all even numbers = {2, 4, 6, 8,.. = {x/xe E} 


B= {2, 4, 6, i} = 
numbers 
D = Set of natural numbers | D = (50, 51, 52, ...} D= {x/xeNax250 
which are greater than 
50 


E = Set of letters of English | E = {p, a, k, i s, t, n} E = {x/xis an English 
alphabet used in the alphabets used in the 
word ‘Pakistan’ word ‘Pakistan’ 

F= Set of names of days ofa | F= (Monday, Tuesday, F= {x / xis a name of a 
week Wednesday, Thursday, day of a week] 

Friday, Saturday, Sunday] 


EXERCISE 1.2 


. AJB -(0, 1, 2, 3, 4, 5, 6, 8} 


A. 1. AUB = {4, 5, 6, 8, 9} 2 

3. AUB = (0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10} 4. XOY = {2,3,5,6,7,9,11,12,15,18} 

5. DUELF - (1, 2, 3, 4, 5, 6, 9, 10} 6. (AUB) u C={1,2,3}, Au (BUC)={1, 2, 3} 
B. 1. A^oB-(3) 2. DnE = {2, 4, 6, 8} 

3. ProQ={a} 4. AB = (1, 2,3, ...} 

B. (ANB) NC={ },AN(BoC)={ } 6. (DNE) AN F={ }, DA (EnF)={ } 
C. 1. A-B= {4}, B-—A={7, 8} 2. A-B= {9}, B—A= {7} 

3. A-B={0},B-A={ } 

4 A-B={3, 6,9, 15, 18}, B-A = (4, 8, 16, 20, 24} 


EXERCISE 1.3 


A. 1. Disjoint sets 2. Overlapping sets 3. Disjoint sets 4. Disjoint sets 
5. Overlapping sets 6. Overlapping sets 7. Overlapping sets 

B. (i) Overlapping sets (ii) Overlapping sets (iii) Overlapping sets (iv) Disjoint sets 
(v) Disjoint sets (vi) Disjoint sets (vii) Overlapping sets 
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ANSWERS 


I. (i) A={b,cd (ii) AVA’ = {a, b, c, d, e, fi üii) ANA’ ={ } 
(iv) U' ={ } (v) Ø={a, b,c, d, e, fi 

HE. (i) E’={1, 3, 5, 7, 9} (ii) ELE ={1, 2, 3, ..., 10} (iii) 9 FOE’ =Ø 
(iv) U’ = Ø (v) @ ={1, 2, 3, ..., 10} 


HII. (i) P’ ={0, 2, 4, 6, 8, 10, 12} (ii) PUP’ = (0, 1, 2, 3, ..., 12] ii) PaP ={ } 
(iv) UNU’={ } 


Iv. (i) B’ ={u, v, w} Gi) B'oUBzs(uvuwuw»xwuz (iii) B’AB={ } 
(iv) UU U’ = {u, v, w, x, y, 2} 

V. (i) A’ ={8, 9, 10} (ii) B’ ={1, 3, 5, 7, 9} (iii) A’ ON A={ } 
(iv) AU A’ = {1, 2, 3, ..., 10} (v) BUB’=({1, 2,3, ..., 10} (vi BOB’={ } 

A. 1. (i) [U AUB (ii) [ ARAB U (iii) [y A-B 
(iv) TU B-A 2.ü|  woX | (ii) WoX 

or OD 
WwW 


(iii) -X 
w x 
(ii) (iii) 
4. (i) 
Y T Z 
. B (1) A' - (11, 13, 15) (2) B' = (10, 11, 12, 13, 14, 16) 
(iv) (3) A-B = (10, 12, 14, 16) (4) (A-By = (8, 11, 13, 15) 
(B) AUB’ = (8, 10, 11, 12, 13, 14, 16) (6) A'UB' = (10, 11, 12, 13, 14, 15, 16) 
(7) A'-B' = (15) (8) (A^B) = (10, 11, 12, 13, 14, 15, 16} 
(9) A'^B = (15) (10) (AUB)' = (11, 13} 


(11) A'LA = (3, 10, 11, 12, 13, 14, 15, 16} (12) BOB ={ ) 
Students should draw Venn diagrams themselves. 
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REVIEW EXERCISE 1 


2. (a) {0, 1, 2, 3, 4} (b) Set of English Alphabets 

B. fi) AUB=({l1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 12} (ii) ANB= (2, 4, 6, 8, 10} 
(iii) A-B ={1, 3, 5, 7, 9) (iv) (ANC) = (2, 4, 6, 8, 10, 11, 12} 
(v) (BUC)={ } (v B’NC’ ={2, 4, 6, 8} 


(vii) A - B' = (2, 4, 6, 8, 10} 
(ix) A -C = {12} 
(xi) (C- A)'- (1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 12} 


(viii) B — A' = (2, 4, 6, 8, 10} 
(x) (B-C)’ ={1, 3,5, 7,9, 11} 
(xi) A'-C'-(ül1 


7. () (8) (i) (b) (iii) (a) (iv) (o (v) (9 
fi) CnNBe={dc} CuD={c, d,e, f} 
CaD CuD 
(ii) P'z(or] Y P' Q’={Lm} [o Q Q' 


ii)XoY-(»xz]) [v XAY XuY={x y, Zz} [uy XUY 
X x 
© 1O) 
Y Y 
1. (i) True (ii) False (iii) False (iv) False (v) True (vi) False 
(vii) True (viii True (ix) False (x) False (xi) False 
1 1 1 
2. 2=> . 2— , 2— 
2 3 4 
ce 
ae -1 02i 1 2 
<A UH — M —4————L— 
Gi) o 1 2 3 Z 4 
eae « —— > 
(iii) 1 2 3 2 4 5 
i tt 
tiv) -2 -1 -2 0 1 


-3 mz -2 -1 0 
vi d M tt A’ 
(vi) 0 1 2 25. 8 4 


-4 34 = E = 

4 -3 7 3 2 1 
viii) t 
Iva mn zs -3 -2 -1 


1 2 3 4 42 5 
4. (i) False (ii) True (iii) True (iv) False (v) True (vi) False 
17 
1. O — (ii) -— (iii) 10 (iv) -— 
19 3 
24 1 7 
2. (0  — (ii) — (iii) 2 (iv) 1 (v) -— 
7 40 
37 17 7 29 
(vi — (vii) — (viii) — (ix) — (x) — 
42 14 10 20 
17 15 1 1 5 19 
3. (i) —— and — (ii) -26and - — (dii +— and-20 (iv) +— and —- — 
14 17 26 20 19 5 
1 
(v) O and multiplicative inverse does, not exist (vi) - 8 and P 
1 00 7 
(vii) —— and9 (viii) -— —— d — 
9 200 
15 8 
4. (0 — (ii) — ii)  —— (iv) -— (v) 10 
16 105 
2 3 1 
(vi) -— (vii) -— (viii) —— 
3 16 3 
8 2 1 3 1 1 5 4 1 
6. à) EN bee i (ii) EIE ME Demi (iii) “9 
9 3 2 426 6 7 3 
1 1 1 1 2 4 1 3 5 
7O —.—.— ji) —.—.— fii) —,—,— 
4 3 2 10 15 5 4 8 6 
1 5 4 1 2 1 
8. (i) Ascending order: — ,—,— (ii) Ascending order: — ,— ,— 
4 7 3 11 5 2 
4 5 1 1 2 1 
Descending order: — , — , — Descending order: — , — , — 
3 7 4 2 5 11 
2 155 4 19 20 
(iii) Ascending order: — ,—,—,— (iv) Ascending order: — ,—,—,— 
9 26 3 2 2 7 15 
5 5 12 20 91 4 
Descending order: — , — , —, — Descending order: 35 s 
3.629 5 7 2 20 


n—————sÜát; —BH—'ÜÓÓÜ 


10. 


(11) 


(ii) 
(i) 
(iv) 
(i) 
(i) 
(ii) 
(iii) 


(iv) 
(i) 
(i) 
(i) 


(i) 


) 
(iii) 
(iv) 
(v) 
(vi) 
(vii) 
(viii) 
(ix) 
(x) 


ANSWERS 


q ps qr 
-a (iii) — (iv) ———— (vi) Subtraction and division 
p qs 
rational number (ii) additive (iii) rational number 
multiplicative inverse (v) multiplicative 
b (ii) a (iii) c (iv) d (v) d 
<p tt — 
(0) 1 1 4 2 
<td spi M 
0 1 2 3 si 4 
cr 
-1 -2 -4 (0) 1 
E A tt 
-3 -2-14 -1 (0) 
1 15 2 3 11 27 
14and- — (ii) - — and5 (iii) — and- — (iv) —— and- — 
14 5 3 2 27 11 
> i) < (iii) > (iv) < (v) < (vi) > 
4 13 1 11 1 
1 (ii) — (iii) — — (iv) -— (v) -— (vi) — 
40 12 60 5 
1 -1 i 27 32 7 6 
m Gi) — (iii) -— (iv) — (v) — (vi) -— 
10 11 56 49 11 25 


Commutative property w.r.t addition (ii) Commutative property w.r.t multiplication. 
Associative property w.r.t multiplication. 

Associative property w.r.t addition 

Associative property w.r.t addition. 

Distributive property of multiplication over addition. 

Commutative property w.r.t multiplication. 

Distributive property of multiplication over subtraction. 

Distribution property of multiplication over subtraction. 

Distributive property of multiplication over addition 


EXERCISE 3.1 


1 2 3 4 8 
= (2) = (3) — (0 — (5) — 
5 5 5 5 10 
3 7 12 3 18 
vM 2 — (3) — (0 — ©) — 
20 20 25 4 20 
3 1 1 3 17 
1— (7) 2 — (8) 5 — (9) 5— (10) 6 — 
10 2 2 5 20 
3 1 3 13 27 
I (2) 3 — (3 — (4) 4 — (5) 5 — 
125 8 8 200 40 
1 1 1 1 3 
- — (7) -— (8 -— (9) -5 — (10) -11 — 
1000 2000 200 200 8 
aoe pia” 
800 16 
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N = Non terminating 
T = Terminating 


I (1) N 2 T (3 
(8 N (9) T (1 
(15) N (16) T (1 

N = Not recurring 

R = Recurring 

IL. (1) N (2) R (3 
(8 N (9) N (1 

Terminating 

12 5 


17 117 9 23 
25° 12° 20° 125° 40'60 
96 101 111 125 55 
100° 125° 96 ' 200° 75 
372 


400 

I. (1) 0357142... (T) 
(4 -3.95454545.. (R) 
(7 -0.735294117... (T) 
(10) - 1.6444444... (R) 
(13) - 3.98 (T) 
(16) - 1.8 (T) 
(19) 0.486842105... (T) 
(1) 0.0575 
(4 -0.613333... 
(7 0.47777778... 
(10) 0.84375 

II. (1) 0.26666... 
(4) 3.142887143... 
(7) -0.4 
(10) - 0.801980198... 

Ill. (1) 0.90909090... 
(4) 0.894736... 
(7 - 1.15625 

IV. (1 0.46 (2) 
(6) 3.25 (7) 
(11) 13.10 (12) 

V. (1) 4.517 (2) 
(6) 3.407 (7) 
(11) 66.396 (12) 


EXERCISE 3.2 


) N (4) N (5) N (69 N (7) T 
0) T a) N (2 T (13 N (14) T 
7) N (48 N (19 N (20 N 
) N (4) N (5) R (69 R (7) R 
0) N 
Non-terminating 
43 5 10 
21 7 33 
40 141 
35 144 
200 210 401 
201° 147 333 
(2) -0.722222... (R) (3 0.95 (I) 
(5) 6.566666... (R) (6 0575 (T) 
(8 2.576923... (T) (9 2.84375 (I) 
(11) 2.815789473... (T) (12) 0.847826081... (T) 
(14) 2.9375 (T) (15) 1.4 
(17  1.5555555... (R) (18) —0.495714281... (T) 
(20) 0.944444444... (R 
(2 0421875 (3 0.883333... 
(5 0.98571428... (6) 0.9625 
(8) 0.99166667... (9) 0.82 
(2 - 0.916666... (3) 6.888888... 
(5) 1.3125... (6 0.075 
(8 0.3181818... (9) 0.366666... 
(2 - 0.455555... (3) 1.6183846... 
(5) 1.285714... (6) 0.6521735... 
(8) 0.78620689... 
0.36 (3 0.67 (4) 0.11 (5) 191 
2.05 (8) 834 (9) 10.10 (10) 4.00 
12.82 
6.747 (3 0.010 (4) 0.986 (5 206.418 
102.999 (8 11.123 (9) 55.123 (10) 4.105 
59.920 
(255) Maths-7 


ANSWERS 


13 3 1 3 39 
i — (ii) = (i)  2— (iv) yam (v) —- 
40 4 2 4 50 
297 87 
(vi) 1 —— (vii) 2 —— 
1000 250 
2. © 82 m (ü) 9.25 (T (i) 3.11111... N) (iv) 1.428571 ... (N) 
(vy 3.142857... (N) (vi 1.3125 (T) (vi) 7.3 (T) 
3. (i) 14.58 (ii) 10.78 (iii) 5.79 (iv) 6.80 (v) 25.49 
4. Terminating Non-terminating 
18 17 80 15 19 
4 25 3 11 6 
25 22 14 
15 7 9 
5. (i) 0.21 (ii) 6.35 (iii) ^ 0.52 (iv) 0.62 (v) 0.145 
(vi) 3.125 (vii) 3.8333... (viii) 1.375 (ix) 1.5 
6. ( 13.333... (i) 2.8571... (ii) 4.54545... (iv) 6.153846... (v) 16.6666... 
(vi) 10.9090... (vii) 5.8333 (viii) 0.57142... 
7. (i) 5.717 (ii) 11.604 (iii) | 0.926 (iv) 3.409 (v) 0.744 
(vi) 23.158 
9. () Terminating decimal (ii) Non-Terminating decimal 
(iii) Whose number - decimal part (iv) Stops 
(v) Fraction (vi) Block 
10. G b (ii) d (iii) a (iv) c 
1. ( 3x3and9 (i) 2x2x2x2x2x2x2and 128 
(iti) 2x2x2x3x3x3x3and648(iv 5x5x7x7and1x2x2x5 
(vy) 2x2x2x3x3x5x5 
(vi 2x2x2x2x3x3x3x7x7and 21168 2 64 
2. (i) 2,5and32 (i 5,4and625 (iii) 6,3and216 (iv) P , 6 and mon 


1 
(v) -—— ,7 and — 
5 78125 1 2 5 
4. (i) 103 (ii) 29 (iii) (7)? (iv) 5* (v) (- 2) (vi) B 


3 
EEG 
(vii) | —— (viii) | — | or] — 
7 4 2 


EXERCISE 4.2 


6 6 10 16 18 
5 3 1 5 4 
1. (i) = Gi) | — Gi) |-|] X|—] Gv pi^(v) (xy (vi) | — 
7 2 7 7 3 
1 14 


(0) 
=) (ix) (xyz)5 (x) pg 
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(vii) x? y!3 (viii) 


ANSWERS 


EXERCISE 4.3 


8l 125 (2) 
(i) 53 or 125 (ii) —]| or (iii) m or — (iv) x 
7 3 2 
6 4 
B 15625 P B 2401 
(v) —| or (vi) 5° or 3125 (vii) = —— 
3 729 5 625 
" 4 
64 x 
(viii) B8 or —— (ix) — x) | 
11 y 


EXERCISE 4.4 


48 18 40 
(i) 514 (ii) B (iii 320 (iv) x1 (v) 8 (vi) B 


3 
aX 
ü) 25 (ii) 37 (iii) x6 (iv) B 
1 1 
i -5 (ii) 37 (ii —5 (v) — 
5 x y 


(i) Positive (ii) negative (iii) positive (iv) positive (v) negative (vi) positive 


(ii) 2 (iv 2 (iv) - (vi) 1 
(ii) 3 (iv) 5 


REVIEW EXERCISE 4 
1 


3 9 1 
(i) 3,5 and 243 (ii) 7, 4 and 2401 (iii) —, 2 and — (iv) —,3 and — 
4 16 4 64 


ü 1 (ii) 
(i) 10 (ii) 


1 256 4 
(v)8,0 and 1 (vi)y,Oand1 2.(ij) — (ii) — (iii) 216 (iv) — (v) 319 (vi) 410 
m RAN 64 625 49 
(vii) 1 (viii) -5 


(i negative (ii) positive (iii) positive (iv) negative (v) positive 
4 4 2 : 3 

i) - (ii) 5 (iii) | — | or (i) 2 (ii) 4 (iii) 2 
3 5 3125 


EXERCISE 5.1 


. (1) 121 (2 361(3) 625 (4) 500 (5) 4356 (6) 6084 


(7) 10000 (8) 250000 


. (i) Perfect square (ii) Not perfect square (iii) Perfect square 
(iv) Perfect square (v) Not perfect square (vi) Perfect square 
(vii) Not perfect square (viii) Not perfect square 
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Pe M 


P mem 


(2) , 


(B) ,and 
1 1 1 
and < 
25 25 5 
25 25 5 


and < 
36 36 6 
0.01 and 0.01 < 0.1 


0.0121 and 0.012 <0.11 


(8) are perfect square of odd numbers 
(7) are perfect square of even numbers. 


9 9 3 64 64 


and 


(4) 
(6) 


(2) 


4 4 2 

— and — « — 

9 9 3 

0.25 and 0.25 « 0.5 
(5) 0.0225 and 0.0225 « 0.15 


EXERCISE 5.2 


(5) 
(2) 


(3) 0.0049 and 0.0049 « 0.07 


5 2) 4 (3) 9 (4) 36 (5) a (0 y (7) 49 (8) 8 
26 (2) 13 (3 22 (4 31 (5) 70 (6) 33 (7) 40 (8) 48 
56 (10) 41 (11) 37 (12) 45 
4 6 35 1 2 5 31 32 
— (2) — (3) — (49 1— 5 1— 6 1-7) — (8 — 
5 7 99 12 11 41 35 
13 4 3 5 
1— (10) 2 — (11) 1-— (12 1— 
24 13 9 6 
1.8 (2) 2.1 (3) 2.3 (4) 2.7 (5) 2.5 (6) 6.1 (7) 2.8 (8)3.2 
5.5 (10) 10.0 (11) 5.8 (12) 5.9 
28 rows and 28 chairs (2) 15.5 metres 
Length = 46.5 m and width = 15.5 m (4) 46 rows (5) 41 chairs 
25 rows and 25 trucks (7) 32 rows and 32 students 
Width = 18.22 m and length = 54.66 m (9) 58.2m (10) 123 bags 
961 (ii) 7 (iii) perfect square (iv) square of (v) s (vi) 1 
False (ii) True (iii) False (iv) False (v) True (vi) False 
a (ii) c (ii c 
4 23 
27 (ii) 84 (iii) 163 (iv) 205 (v) 2 — (vi) a 
11 49 
4 80 3 
1 —— (viii) 0.16 (ix) 587 (x) — (xi) 2— (xi) 11.15 
121 99 8 
110m (7) 12m (8)62m (9) width - 2.5 m and length - 7.5 m 
30 rupees 
2:5:4 (ii) 24:56:63 (iii) 200 : 220: 231 
12:20:27 Gi) 55:77:65 (iii) 24:35:40 
56:84: 105: 150 (ii) 140 : 105 : 147: 180 
5 28 
— Gi)  — (iii) — B. 40: 72: 99 
3 5 
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6. Share of Saleem = Rs 400 7. 15:20:28 8. 90:36:48: 56 
Share of Irfan = Rs600 
Share of Imran = Rs 1000 
9. Electricity bill = Rs 14000 10.Price of English book = Rs 60 
Phone bill = Rs 5600 Price of Urdu book = Rs90 
Gas bill = Rs 4200 Price of Science book = Rs 225 
Water bill = Rs 3600 Price of Maths book = Rs 300 
EXERCISE 6.2 
1. Rs 6000 2. 9 pipes 3. 10 persons 4. Rs 750 5. 75 pages 
1 392 
6. 32 soliders 7. 5 8 hours 8. Rs 315 9. EU kg 10. Rs 12750 
EXERCISE 6.3 
2 
1. 15 workers 2. 4 labourers 3. 10 workers 4. 2 5 days 
7 2 3 
5. — of the work 6. 42 — days 7. (i) 1250 sheep (ii) 93 — days 
15 3 4 
1. (i) 13.89 m/s (ii) 20.83 m/s (iii) 22.22 m/s (iv) 14.03 m/s 
2. (à 108 km/h (ii) | 43.2 km/h (iii) 151.2 km/h (iv) 91.8 km/h 
4 
3. 40 km/h 4. 3 hours 5. 225 m 6. 2 — hours 
7 


1 
7. (à =7O0km/h (ii) 1 p. km/m (iii) 19.4 m/s (iv) 315 km (v) 5 hours 


REVIEW EXERCISE 6 


1. 4:10:7 2. 105:140: 168: 192 3. 425 rupees 4. 14 workers 
5. 2 6. 21 7. 16.7 m/s 8. 378km/h 
9. 66 km and speed = 1.2 km/ minute, (i) 72 km/h (ii) 1.2 km / minute 
(iii) 1200 m/minute (iv) 20 m/sec. 
10. Car A = 42 litres Car B = 54 litres Car C = 66 litres 11. (i) Rs 375 (ii) 224 km 
A. 1. Rs 14,320 2. Rs 33,158 3. Rs 24,435 4. Rs 9,360 5. Rs 32,800 
B. 1. Rs1,27,5000 2. Rs 897,500 3. Rs 96,000 4. Rs 283,333 5. Rs 78,0000 
C. l. 1.6796 2. 1096 3. 296 4. 296 5. 296 
D. Answers should be given by the students themselves. 
if Rs 1,118.75 2. Rs 824.50 (3) Rs 2,176 
4. GST Rs 2,584, Total cost Rs 17,784 5. GST Rs 1,326, Total cost Rs 9126 
6. Rs 30,235 7. | Cost of Dishwasher Rs 52,137, GST Rs 8,863 
8. Rs 16,000 9. 17% 10. 17% 
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EXERCISE 7.3 


1. Profit Rs 790, Markup rate = 42.7% 
2. Profit Rs 450, Markup rate 7.2% 3. Rs 2,508 4. Rs 1,826 
5. Rs 3503 6. Rs 3300 7. Rs 820 8. Rs 90 
9. 57.8% 10. 77.34% 11. 20.67% 
Activity (Page 124) 
i. Rs 96,000 ii Rs 0.2 years iii. Rs 30,000 iv. Rs 24,000 
v. 896 vi. Rs 2,250,000 
1. Rs 613,088 2. Rs 188,662.5 3. Rs 1,431 4. Rs 113,333.3 
5. (i) Rs 192,000 (ii) 0.2 years (iii) Rs 30,000 (iv) Rs 24,000 
1. Rs 12,500 2. Heis not Sahib-e-Nisab 3. Rs 16,250 4. Rs 820,000 
5. Rs 200,000 6. Rs 39,37.5 7. Rs25,0000 8. Rs 5,850 
1. Rs 1445 2. Rs 47692.308 3. Rs 2847.5 Rs 99935.3 
5. Rs 318750 6. Rs 47500 7. Rs 12500 Rs 778518.52 
9. Rs 14875 10. Rs 11125 11. Rs 500000 12. Rs 11150 13. Rs 40,000 
A. (1) 13 (2) 2a (3 -12x(4) 2ab (5) 7y (6 9xX2+7x+4 
B. (1) 8a+8b (2) 7x + 2y (3) lla- 6b 
(4) 9ab+9cd+ 12ad (5) 8a + 7b + 6c (6) 12a + 16b + 11c 
(7 27a+27b+27c (8) 14a + 18b + 17c (9) lla - 13b 4 llc 
(10) 22c - f+ 12g 
(1) 3a (2) - 19ab (3 12a (à 32cd 
(B 4a+8b+21c (60 14c+4d+ 3c (7 8x+7y+4z (8 6a+5b+18c 
(9 -œ + 7ab + 27bc (10) a+ ab + b (11) 12a+ b (12) 4x+ 3y 
EXERCISE 8.3 
I. (1) 120a (2) 54ab (3) 20a (4) 4a+4b 
(8) -s30dp (6) 18ab (7 60m? (8) 366y 
I. (1) 9a+9b (2 -4xy+4y (3) -10m8n + 15mn4 
(à -18xy 12x y 6) 18m n-120 mn (6) 10bcd? 
Ill. (1) 24c -20cd«24d (2) ab (3) a -b* 
(4) 6x + llxy- 10y (5) -Alm? + 6lmn — 6mn + 9mn? (6) 16 pq -6pq 
IV. (1) 4a bc - 6ab'c t Babe" (2) d bab - abc. (3) -mn-mn4mn 


8 pqr-l2p qr + Apqr 


(à -3xy«18Xxy-27« (5) 


(6) 


222 33 33 
XyZztXyZz-xyz 
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V. (1) 1+ x-5x t 3x (2) 8c — 8cd +12čd- 12d - 6ce + 6d'e 
(3 d —2a b+b° (4) 3x6 - 19x + 32x - 16 (5) aà^-2ab«2db-b. 
23 32 22 4 
(6 3p'q-3pq +2pq -2pd -pqr*qr 


EXERCISE 8.4 


I. (1) -a-8ab (2) -13m+24mn (3) 36x'-48X - 36x - 48xy (à) 3x+3y 


(5) 12d Tm - 120m - 8lm n + 8lm n (6) 6p q + 6pq. + 12p qr - 12pqr 
(1) 5a(ax-3) (2) m (m -m+ 1l) (3) 7 (à + 2a — 1) 
(4 mx(x-m- 1) (5 n(3-2m «39n) (9 abc(a+b +0 
(7) (b+ (3a+ 6d) (8 (a+b) (xy + ay + by +x 
(9) (x-y) (4lm+ 8mnx - 8mny + 12n) (x) (p. = g? (pq + pr + qr) 
(1) (x+6)(x+6) (2) (a+2)(a+2) (3  (2a-9)(2a-9) 
(4) (3x+ 7y) (3x+ 7y) (B (5a+ 8b) (5a+ 8b) (60 (4b+5) (4b+5) 
1 1 
(7) (2x+ L (2x + Lr (8) (12x - —) (12x - —) (9) 2 (3c + 5d) (3c + 5d) 
2 2 6 6 
(10) 4 (a+ 6) (a + 6) (11) 5 (y+ 4 (y * 4) (12) 3(s- 880 (s- st 
(13) (Sat + 7s) (3at« 7 (14) (2a —3) (2a - 3) (18) 2 (Bpq- 7n (Bpq - 7n 
(1) (b-«9(b-o (2) (a 6) (a — 6) (3  (a-7)(a-7) 
(4) (5+y) (5-y) (5) (2x + 3) 2x - 3) (6 (3x + 4y) (3x- 4y) 
(7) 6 (x+ 2) (x- 2) (8) 2 (10 + 3z) (10 - 32) (9 (9a+ 11b) (9a- 11b) 
(10) (ac + 4cd) (ac — 4cd) (11) (6-3a-2b)(6-3a-2b) 
(12) (2x 4 3y + 102) (2x+ 3y 10z (13) (8b + 6b + d) (8b - 6b - d) 
(14) -3b (6a - 5b) (15) -13b (8a - 29b) (16) (22p - 8q) (8p - 229) 
(17) 18 (5c - d) (C c + 5d) (18) 3l(4m- 4n 4 5p - 5q (4m - 4n - 5p + 5q) 
I. (1) (x+1) (5x+4) (2 (x+y) (a+b) (3 (b+) (b+4) 
(4) (p-69 (p-9 (5 (a+ bÞ)(a+5) (6) (7x+ py) (x+ 1) 
(7) 2 (cd-d (c+ 2d) (8) 2(y+2)(y-5 (9)  (xy- 1) (xy * 5) 
(10) (p - 9 (p - 1) 
I. (1) (x+2) (x+4) (2) (y+2)(y+6) (3 (a+2)(a+5) 
(4) (c+ 1) (c 6) (5 (d+1)(d+5 (60 (p-1)(P-3) 
(7) (r4) (r+ 3) (8 (a-2) (a+ 5) (9 (m+ 2) (m-7) 
(10) (x + 3) (x + 7) (11) (y-2) (y * 9) (12) (x+3) (x+7) 
2. (i) @+2ab+b (ii) a2-2ab+ b2 (iii) 2 + (a + b) x + b2 


(iv) Letter of alphabet (vi) Monomial 
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3. i) b Gi) c ii c (iv) a (vy) a 

4. fi) 2»2-4yp-2 üi) -2»2-3z2 (iii) 4.2 - 2y? - 3z2 
(iv) 672-72 (v) 2x2 + 3z (vi) - 42 + Qy2 + 32 

5. (i) x2 — 4y? (ii) 1238 + 42 (iii) 2x2 + 2y2 
(iv) 2a3b3 - 3a2b4 (v) a-b (vi) at-a@+a2-2a-1 
(vii) O (viii) O 

6. (i) 9£2+x-20 (ii) 4a2 — 20ab + 25b2 (Gii) 9x4 + 24x2y2 + 16y4 
(iv) (3:9? - (Sy)? 

7. (i) 10a2 (1 —-20a2b) (ii)  9xyz (4x2 y2z2 - 320y - 7z? 
(iv) (a2 +11) (x-16) (v) (ab + d 62 + xy + Z) 

8. (à (a- 13) (a- 13) (ii) = (1 — 3x2y22) (1- 3x2y2 2) (iii) 7a (b+ 7) (b - 7) 


(iii) 3xy (bx + 7x y-9xy-1ly) (iv) 36+xy (5-x+y (v) (11x+ 3y) (8x + 11y) 


3 2 3 2 a c a c 
(vi) a+—b a+—b)]| (vii) l-—m l-—m 
4 3 4 3 b d b d 
9 6 9 6 
(viii) | a——-—m||a-——-—m 
5 5 5 5 


EXERCISE 9.1 


A. (1) x=4 (2) x=5 (3 x- (4 x=-4 (B x23 (69 x=2 


3 
5 
(7) x-2 (8 x--1 (9) x-2 
6 


B. (1) xz4 (2) x=- (3) x= 


8 1 
C. (1) x=3 (2) x=9 (3 x= — (4) x=4 (5) x=1— (6 x=1 
15 6 
2 7 
D. (1) x=6 (2) x=12 (3 x=12 (4) x24 — (5) x= — (60 x=3 
13 11 
7 5 
(7) x=— (8) x=-2— 
10 6 
(1) x=3 (2) x=7 (3) x=4 (4) x=10 (5) x=6 (6 x=5 
1 1 
(7) x=-1— (8)x=-27 (9) x= — (10 x=-11 (11) x=2 (12) x--5 
2 25 
(i) He paid Rs 30 (ii) Rs5 o o 
(iii) 15 mand 16.5 m (iv) mAB = 2cm, mBC = 3 cm mAC = 6 cm 
(v) 8cm (vi) Asghar has Rs 160 and Hussain has Rs 640 
(vii) Yes (viii) 21 and 22 are the numbers 
(ix) 15, 16 and 17 are the required odd numbers. (x) 24 
(zi) 4 and 5 are he required numbers (zii) 27, 29, 31, and 33 
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N 


BED MM NE 


"m © oP 


REVIEW EXERCISE 9 


(ij) x+(x+2) = 42 (ii) x + (k+ 2) =21 (iii) X (x * 1) - (x - 2) + (x 4 3) - 46 
(i) One variable (ii) Root (iii) Root (iv) Value 

ü a (ii) d (iii) a (iv) b 

fi) x=12 (ii) x = 19 (iii) x=3 (iv) x=9 

(v) x=5 (vi) x=-12 


Length is 35 cm and breadth is 25 cm 


EXERCISE 10.1 


(i) (ZPOS, ZSOR) (ii) (ZSOR, ZQOR) (iii) (ZPOR, ZQOR) (iv) ZPOS, ZQOS 
(ZBOD, ZAOD), (ZAOC, ZBOC) 3. mZPON = 80° 


(49°, 41°), (62°, 28°), (54°, 36°), (36°, 54°), (67°, 23°), (81°, 99), (15°, 75?) 

(80°, 100°), (132°, 48°), (49°, 131°), (76°, 104°), (125°, 55°), (103°, 77°), (68°, 112°) 
(mZAOP = mZCOD = 55°), (mZAOC = mZPOD = 125°) 

(à | mZACB = 55°, mZBAC = 25° 

(ii) mZPRQ = 38°, mZPQR = 80° mZPRT = 142° = mZQRS 


(ü) 45° (ii) 90° (iii) an obtuse (iv) right (v) acute (vi right 
Similar figures Congruent figures 
(i) and (q) , (ii) and (o) (v) and (d) (ix) and (j) 


(iii) and (b), (iv) and (e) 
(vi) and (h) , (vii) and (f) 
(viii) and (g) , (x) and (ù 


(i) Fig. P and R have same shape. (ii) Fig P and Fig. R have not the same size. 

(ii) Fig. P and Fig. Rare not congruent (iv) Fig. P and Fig. R are similar 

(v) Fig. P and Fig. Q are congruent. 

(i) True (di False 

(iii) No, they are not congruent because they have only the same shape but not have the 
same size. 

(iv) Yes they are not congruent; because they have only same shape and not have the same 


size. (v) Yes 
EXERCISE 10.3 


(iv) Same shape, same size (congruent) 

(v) Same shape, but not same size (similar) 

(vi) Same shape, same size (congruent) 

(vii) Same shape, same size (congruent) 

(viii) No same shape, nor same size (Neither similar nor congruent) 
(ix) No same shape, nor same size (Neither similar nor congruent) 


(AB = xv), (DE = xz), (MN = cp), (YZ = Ga), (Rs = PQ), YZ = EF) 
(ZABC = ZPRQ), (ZXYZ = ZMNS), (ZCOD = ZPQR), (ZAOB = ZDEF) 


(i) mDEF= 100? (ii) ZPQR = ZXYZ (iii) Congruent 
(iv) equal (v) radii 
ü) x=15,y=4 (ii) b=12,x=7 (iii)  x-6,y-8 


Maths-7 
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EXERCISE 10.4 


(1) AP =BP (2 PO=MO (3) ZPRQ = ZPSQ 
CP = BP QO = NO ZPQR = ZPQS 
ZAPC = ZBPD mZPQO = mZMNO = 90° RQ = SQ 
SAS = SAS RHS = RHS ASA = ASA 
(4) PQ=SR (B) ZABC=ZEDC (6) AC =DC 
QR = PS BC = DC ZACB = ZDCE 
PR = PR ZACB - mZDCE BC = EC 
SSS = SSS ASA = ASA SAS = SAS 
(7) PQ=PO (8 ZABD=ZCDB (9) PO = SO 
QR=OR BD = BD ZPQO = SRO 
PR=PR ZADB = mZDBC QO = RO 
SSS = SSS ASA = ASA RHS = RHS 
(10) CE = FD 
ZCDE = mZFED 
CD = FE 
RHS = RHS 
(1) chord (2 radius (3) radial segment (4) centre 
(5) diameter (6) centre, twice (7) diameter (8) infinite, equal 
(9) half (10) infinite, equal 
REVIEW EXERCISE 10 
7. (0L ABE DC (2 AB=DC (3) ZBAC = ZACD 
BC = AD ZBAC = mZACD AC = AC 
AC = AC AC = AC ZBCA = ZDAC 
SSS = SSS SAS = SAS ASA = ASA 
12. (i) adjacent angles (ii) | complementary angles (iii) same, shape 
(iv) vertical equal (vy) Hypotenuse, Hypotenuse, congruent 
A. (viii) Yes, a square is a rectangle; square is a parallelogram a square is a rhombus. 
C. (i) triangle (ii) 679 (iii) ^ rectangle (iv) (a) (v) (d) 
(vi) (b) (vii) (b) (viii) (a) 
Maths-7 
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3H 5 0 wp 


EXERCISE 12.1 


88 cm (2) 110 cm (3) 132 mm (4) 176 mm 

66 cm (2) 176 cm (3 242 cm (4) 308 cm 

374 cm (6) 396 cm (7) 506 cm (8) 484 cm 

3.5 cm (2) 10.5 cm (3) 14 cm (4) 17.5 cm 

21 cm (6) 28 cm (7 35cm (8 31.5 cm 

14 cm (2) 49 cm (3 77mm (4) 84 mm 

15.4 mm (6) 9.8 cm (7) 16.8 cn (8 12.6 cm 

8.8 cm (2) 132 mm (3 220mm (4) 417.6cm (5) 264mm 
66 cm (2) 176 cm (3) 4.4m 

616 sq cm (2 346.55q cm (3) 1,386 sq cm (4) 962.5 sq mm 
3,850sqmm (6) 1,886.5 sq cm (7) 16,022.16 cm (8) 4,658.5 sq cm 
7 mm (2) 28cm (3) 49mm (4) 42mm 

1.4 mm (6 17.5cm (7 3.5m (8 4.9mm 
2.1m 

346.5sqcm (2) 616 sq cm (3  1,336sqcm (4)  2462sqcm 
55.44sqcm (6) 75.46 sq cm (7 98.568 q cm (8) 124.74 sq cm 
14 cm (2) 42 mm (3) 70mm (4) 112 mm 

12.6 cn (6) 15.4 cm (7) 16.8 cm (8) 18.2 cm 


EXERCISE 12.3 


3,520sqcm (2) 1,760 sq cm (3)6,600sqcm (4) 4,400 sq cm 
13,200 sq cm (6) 10,450 sq cm 


19.5 cm Gi) 22.5 cm (iii) 44 mm (ivy 27cm (v) 32cm 


r= 8 cm, h= 20 cm Gi) r= 15 cm, h= 20cm 

r= 19 cm, h = 30 cm (iv) r= 19.5 cm, h = 36.5 cm 

12,320 cm3 (ii) 68,750 cm8 (iii) 98,560 cm3 (iv) 35,200 cm8 
8.6625 m3 (vi) 956,455.5 cm3 (vii) 192,500 mm8 (viii) 178,200 mm? 
25cm (ii) 28cm (iii) 42mm (iv) 210 mm (v) 35mm 

21cm (ii) 14cm (iii) 20cm (iv) 30 cm (v) 40mm (vi 21mm 


EXERCISE 12.5 


Rs 11000 (ii 14cm (iii) 264000 m or 264 km (iv) 31.5 cm 


1.8m (vi) Area = 616 m2, cost = Rs 12,320 
Area = 3696 m2, cost = Rs 369,600 (viii) Area = 6.16 m2, cost = Rs 616 
Area = 38.5 m2, cost = Rs 2,887.50 (x) Area = 0.625 m2, cost = Rs 770 


EXERCISE 12.6 


Area 874.5m2, cost = Rs 43,725 (ii) Area 677.6m2, cost Rs 67,760 
Area 50.16m2, cost Rs 15.048 (iv) Area = 1.232 m2 
Area = 4.07 m2 (vi) Volume = 69,300,000 cm8, capacity = 69,3001 


Maths-7 


A. 
B 
C. 


(1) 


(2) 


(3) 


ANSWERS 


(vii) Volume - 123 750 cm? capacity = 123.751 
(ix) Volume = 404.25 cm8, capacity = 0.40425 l= 0.4 l (approx) 
(x) Volume = 231 m3, cost = Rs 57,750 

(xii) Volume = 3850,000 cm3, height = 2.5 m 
(xiii) Area (curved walls) = 770m2, cost = Rs 154,000 


(xiv) Area (Base) = 1386m2, Area (curved surface-walls) = 660m2 
Total Area = 2046 m2, cost Rs 204,600 


REVIEW EXERCISE 12 


(viii) Volume = 616 m? = soil 


(xi) 


r=l1m 


(viii) v = x7? 
(ii) Cylinder (iii) Cylinder (iv) m3 3 142 
l. (i) 2. (i) 3. (ii) (ii) 5. (iii) 
6 (iv) 7 (ii) 8 (iii) (i) 10 (iii) 
Group Period or Class Interval Tally Marks Frequency 
]st 21-22 n 2 
2nd 23 - 24 l 1 
3rd 25 - 26 | 1 
Ath 27 - 28 II 2 
5th 29 - 30 | 1 
Group Period or Class Interval Tally Marks Frequency 
First 3001 - 4000 l 1 
Second 4001 - 5000 I 2 
Third 5001 - 6000 Hl 4 
Fourth 6001 - 7000 Hl 3 
Fifth 7001 - 8000 I 2 
Group Period or Class Interval Tally Marks Frequency 
First 551 - 650 TH I 
Second 651 - 750 MN IN 
Third 751 - 850 THL 
Maths-7 
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(4) Group Period or Class Interval Tally Marks Frequency 
1st 100 - 120 THY 5 
2nd 121 - 140 MN III 8 
3rd 141 - 160 TH IT 8 
4th 161 - 180 TH. I 6 
5th 181 - 200 IHI 3 
(5) Group Period or Class Interval Tally Marks Frequency 
lst 10-17 THHL I 6 
2nd 18 - 25 Il 4 
3rd 26 - 33 Il 4 
4th 34-41 THI! 7 
5th 42-50 MN ILL I 9 
EXERCISE 13.2 


Passed 


253. 


S 


Banana 


Burger 
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(5) (i) | Group Period or Class Interval | Tally Marks | Frequency 
1st 9 - 22 I 2 
Qnd 23 - 36 T 4 
3rd 37 - 50 THL 5 
4th 51-64 III 3 
5th 65-78 I 2 
6th 79 - 92 HL I 6 


6. (i) Chicken; 90 students 
(ii) Vegetables, 20 students 
(iii) 25 students 
Favourit Meals Frequency Angle 

Chicken 90 180° 
Noodles in pasta 25 50° 
Vegetables 20 40° 
Fish and chips 45 90° 
Total 180 360° 


REVIEW EXERCISE 13 


1. (i) data (ii) frequency (iii) raw (iv) lower class limit 
(v) frequency table (vi) presentation (vii) tallying (viii) upper class limit 
(ix) size or length (x) pie-graph 
2. (i) d (ii) c (iii) a (iv) b 
Group Period or Class Interval Tally Marks Frequency 
1st 1-10 THI! 7 
2nd 11-20 HAL THAI 11 
3rd 21-30 TNN 10 
4th 31-40 THLITT 9 
5th 41-50 ITI 
Maths-7 


